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ABSTRACT 
An empirical typology was created to test the application of the Transtheoretical 
Model (TIM) to exercise behavior. It was reasoned that if a meaningful typology of 
exercise could be created that depicted construct relationships posited by the TIM, then 
this would be supportive evidence for the application of the model to understanding 
behavior change related to exercise . A sample of 342 adults between the ages of 18 and 
75 completed a survey through a random telephone interview. The sample was 62% 
female, 95% white, and an average age of 43 years . The sample was randomly split into 
two subsamples to perform cluster analysis on each subsample using Ward's method and 
squared Euclidean distance. The three variables used in the cluster analysis were the Pros 
of exercise, the Cons of exercise, and Exercise Confidence . The pseudo F, pseudo t2 and 
hierarchical dendrograms were used initially to determine the number of clusters and 
indicated either a five and six cluster solution. Comparison of cluster mean profile 
patterns for solutions 3 through 8 between the two subsamples resulted in choosing the 5 
cluster solution as optimal. Four of the cluster patterns were found in both subsamples, 
while a fifth cluster was unique to each subsample. This resulted in 6 clusters that were 
labeled Disengaged, Early, At Risk, Early Action, Maintainers , and Habituated. A series 
of analyses were conducted to test the internal and external validity of the exercise 
typology. Two internal validity tests revealed that four of the cluster patterns 
demonstrated high stability and replicability, while the At Risk and Early Action cluster 
patterns were less stable. External validity of the clusters was demonstrated with 
significance testing using the six clusters as levels of a categorical variable to test for 
differences in five different variable domains : Exercise Behavior , Processes of Change, 
Stage of Change for Regular Exercise, Stage of Change for other health risks, and 
selected demographic variables. Large effect sizes were found for exercise behavior, 
processes of change, and stage of change. The clusters were also differentiated by stage 
of change for diet, gender, and perceived health. It was concluded that this series of 
analyses demonstrated the verisimilitude of the exercise cluster typology and that the 
clusters potentially represent a limited number of Stage of Change subtypes. The results 
also provide empirical evidence that the spectrum of behavior change can be represented 
as a series of discrete groups. Issues are discussed pertaining to the application of the 
exercise typology to developing interventions and recommendations for the use of cluster 
analysis for exploratory and confirmatory purposes. 
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A CLUSTER ANALYTIC TEST OF THE 
TRANSTHEORETICAL MODEL APPLIED TO EXERCISE BEHAVIOR 
Introduction 
Study Overview 
The purpose of the present study was to create an empirical typology of exercisers 
based on constructs from the Transtheoretical model (TIM) of behavior change. The 
study involved clustering individuals based on the multivariate outcome space defined by 
the TIM (Pros of exercise, Cons of exercise , and Confidence to exercise) to determine if 
homogeneous groups existed. Several possible outcomes were hypothesized for an 
empirical typology of exercise behavior. These outcomes included: (a) no discernible 
clusters, (b) a small number of clusters corresponding to the Stages of Change, ( c) a small 
number of clusters that do not support the TIM but have some kind of meaningful 
interpretation, ( d) a larger number of clusters corresponding to the stage subtypes 
previously found for smoking cessation, and (e) a larger typology of clusters that does not 
support the TIM. Each of the five outcome possibilities was interpretable in the context 
of testing the TIM. Outcomes (b) and ( d) were considered supporting evidence for the 
model's application to exercise behavior, while the other three outcomes were not 
considered supportive evidence. 
The resulting exercise cluster typology was validated in a series of analyses . 
Internal validity was assessed by testing the replicability of the cluster patterns by 
clustering random subsamples from the data set as well as through a double cross-
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validation procedure. External validity was examined by using significance testing with 
the exercise clusters as the levels of the independent variable and several groups of 
relevant variables. First, differences in the clusters were tested on behavior with two self-
report activity measures . Second, the ten processes of change served as dependent 
measures in multivariate analysis of variance (MANOV A). Third, the relationship 
between stage of change for regular exercise and the clusters was examined. Fourth, the 
association between the cluster typology and stage of change for three health behavior 
risk factors (smoking, diet, sun protection) was assessed to determine if more physically 
active clusters were also further along in the stages for other important health behaviors. 
Finally , differences in the clusters were tested for several demographic variables such as 
gender, age, education level, and body mass index. 
The goal of the present study was to address several broad research questions : 
1. Can a meaningful empirical typology of exercise behavior change be created 
based on three cognitive constructs? 
2. What is the verisimilitude of the cluster groups? This question addresses both 
the nature of the resulting typology and the utility of the cluster analysis procedure. 
3. Does the empirical exercise typology support construct relationships posited 
by the TIM? This question addresses the confirmatory purposes of the study. 
4. What new information can be learned about the application of the TIM to 
exercise behavior by using cluster analysis? This question pertains to the exploratory 
aspect of the study. 
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An additional purpose of the present study was to provide an in depth presentation 
on the use of cluster analysis and cluster validating procedures that can serve as guidance 
to others interested in using the procedure. 
The remaining sections of the introduction review some of the previous research 
on exercise behavior, provide a review of the TIM and its application to exercise 
behavior, explain cluster analysis methodology, and further describe the present study. 
The Study of Exercise Behavior 
Natur.e of the Problem 
The benefits of regular exercise have been well established. Reed (1995) has 
compiled a list of 50 benefits relating to physical and mental well-being, reduction of the 
risk of chronic diseases, and the enhancement of rehabilitation. What is not well 
understood is how to get people to become more physically active and how to keep them 
active. In the US population the statistics relating to exercise behavior are alarming. It is 
estimated that 12% of all deaths per year in the US are related to lack of regular exercise 
(Pate et al., 1995). Blair et al. (1993) estimated that 20,000 fewer deaths per year would 
occur if half of those who participate in no leisure-time physical activity would do 
something just a few times per week. Less than 10% of people exercise vigorously at 
levels necessary for achieving health benefits (Sallis & Hovell, 1990). The problem is 
not confined to the US. It has been estimated that 60 percent of all adults in modern 
western societies are not exercising at recommended levels for achieving health benefits 
(Buxton, Wyse & Mercer, 1996). In terms of moderate physical activity (3-6 METS), 
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only about 22% exercise at adequate levels of physical activity, 54% are somewhat 
active, and 24% of the population are completely sedentary (Pate et al., 1995). Finally , 
Dishman (1988) has noted that 50% of individuals who join an exercise program will 
drop out within the first three to six months. Thus, behavior scientists are faced with two 
very important questions: ( a) How to get people to adopt physical activity as part of their 
lifestyle, and (b) How to help physically active people maintain their exercise habits. 
Determinio!l Outcomes 
Exercise adoption and maintenance have been difficult to understand and 
investigate because the outcome criteria for regular exercise behavior has varied and has 
changed over time (Pate et al., 1995; King et al., 1992). Without clear objective 
definitions of what constitutes regular exercise behavior it is difficult to interpret results 
across studies. The original Amercian College of Sports Medicine (ACSM) (1990) 
guidelines for exercise were that health benefits resulted from vigorous exercise (20 to 60 
minutes at 60 to 90% of maximum capacity) at least three days a week . More recent 
research has indicated that nearly all of the health benefits of exercise can be obtained 
from moderate physical activity . The new ACSM guidelines recommend activity at an 
intensity of 3 to 6 METS ( e.g. brisk walking) which can be accrued in bouts as short as 
ten minutes totaling about 30 minutes of activity each day. It is important to point out 
that there is a dose response with greater benefits acquired from more intense exercise, 
and that these new guidelines serve as a supplement to the vigorous exercise 
recommendations and do not succeed them. 
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Exercise Determinants 
Much of the research on exercise behavior has focused on various determinants of 
exercise. Although some of the more recent studies were prospective, Dishman 
accurately notes that since much of this research on exercise determinants has been cross-
sectional, correlational studies, determinants should really be defined as reproducible 
associations rather than cause and effect relationships (Dishman , 1990; Dishman & Sallis, 
1993). Several comprehensive and critical reviews of the exercise determinants literature 
have been published (Sallis & Hovell , 1990; Dishman, 1990; King et al., 1992; Dishman 
& Sallis, 1993). This section summarizes the different types of determinants that have 
been studied and their relationship to exercise behavior. Three broad categories of 
determinants have been identified: personal attributes , environmental factors, and 
physical activity itself. 
Personal Attributes. Personal attributes includes several domains of determinants 
related to the individual such as demographics, past and present behavior, psychological 
beliefs , attitudes, as well as specific knowledge and behavioral skills. Demographic 
characteristics associated with sedentary behavior include being elderly, black, female, 
and poor (King et al., 1992). However , age is more likely to be a selection bias rather 
than a cause of inactivity (Dishman, 1990). The overweight are less likely to remain in 
fitness programs . Occupation and smoking status have not shown a relationship with 
exercise behavior . Past program participation is the most reliable predictor of current 
participation in supervised exercise programs . Perceived health , self-efficacy, self-
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motivation, and perceived exercise enjoyment and satisfaction have been found to be 
consistent correlates with physical activity. However, King et al. (1992) point out that 
intention to exercise has consistently shown to be a poor predictor of exercise behavior. 
Indicating that intention may be necessary but not sufficient relating to exercise behavior. 
Dishman (1990) reports that active people appear to be more knowledgeable about the 
benefits of exercise but it is unclear whether such knowledge is an antecedent or 
consequence of activity. Finally, behavioral skills such as effective goal setting , self-
monitoring of progress, and self-reinforcement have been bound to be positively 
correlated with maintaining physical activity. 
Environmental Factors. Determinants which are external factors in and about the 
individual's environment can be divided into social supports , time, access to faciliti es, 
and climate conditions. Family participation and support has been shown to be strong 
predictors of exercise maintenance for women but not for men (King et al., 1992). There 
is some cross-sectional evidence of peer support as a predictor of vigorous exercise in 
young men and women (King et al., 1992). The most common reported excuse for not 
exercising is perceived lack of time. However, this is also the most common concern of 
regular exercisers, indicating that for sedentary individuals lack of time may reflect lack 
of interest or commitment to physical activity (Dishman , 1990). A consistent predictor of 
exercise participation has been access to exercise facilities in terms of the distance from 
an individual 's home or place of employment. Weather conditions have been shown to 
be a consistent barrier to physical activity to all but the most committed of exercisers. 
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Seasonal availability and climate conditions are notable influences on choice of out-door 
activities (Dishman , 1990). 
Physical Activity Characteristics. There is no research evidence to indicate that 
activity intensity, perceived discomfort, or frequency influence drop out rates or for 
supervised exercise programs. Little research has been conducted on the effects of 
monetary costs and program formats to draw any conclusions about these factors . 
Theoretical Models of Exercise Behavior 
The study of exercise behavior has been criticized for being largely atheoretical 
(Dishman, 1988; Sonstroem, 1988; Sallis & Hovell, 1990; Godin & Shepard, 1990). 
Focusing on the determinants of exercise behavior has led to static models which isolate 
specific predictors rather than attempting to meaningfully integrate relevant constructs. 
Determinants such as gender, education, climate, and family makeup, have limited value 
because they can not be impacted by interventions. Sonstroem (1988) and others have 
called for the use of more dynamic models which recognize that exercise behavior is a 
process that involves several steps with varying determinants at each step. Sallis and 
Hovell (1990) proposed that exercise behavior can be conceptualized as a series of phases 
and transitions. These phases were labeled sedentary, adoption, maintenance, dropout, 
and resumption. The important transitions are: from sedentary to adoption , where there 
has been very little research; from adoption to maintenance or dropout, which has 
received the most attention; and from dropout to resumption where almost no research 
has been conducted. Identifying these phases and transitions not only points out where 
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research needs to be focused, but it indicates the need for implementing more 
multidimensional models of exercise behavior . 
Some exercise researchers have begun to apply , or at least conceptualize , exercise 
within more multivariate models such as the Theory of Reasoned Action (Godin , 1994), 
Social Cognitive Theory (Dzewltowski, 1994), and the Transtheoretical Model (Marcus 
& Simkin, 1994; Prochaska & Marcus, 1995). These models share more similarities than 
they do differences, since they all have roots in earlier outcome-expectancy values 
theories (Dishman , 1994; King et al. 1992). Each theory has a decision-making or cost-
benefits analysis component, and each emphasizes the importance of self-efficacy as a 
predictor of behavioral outcomes. The Transtheoretical Model (TIM) is the most 
integrative of these theories. Cognitive constructs along with a set of behavior change 
strategies are integrated along a temporal dimension called the stages of change . The 
model reflects the natural phases and transitions of exercise discussed by Sallis and 
Hovell (1990) and includes many of the more effective determinants of exercise. The 
TIM also facilitates the development of exercise interventions by matching specific 
strategies to individuals based on their readiness to change. 
Transtheoretical Model and Exercise Behavior 
In this section the constructs within the Transtheoretical model are described 
along ~th how the model has been applied to exercise behavior. 
8 
Stages of Change 
The stages of change are the temporal dimension in which change unfolds. Stages 
can be conceptualized as falling in between states and traits, having both stable and 
dynamic qualities. Stages are stable over time yet open to change (Prochaska & Marcus, 
1995). The length of time an individual spends in a stage may vary but the activities a 
person must complete to successfully move to the next stage are invariant. Each stage is 
defined by intentions and behaviors related to the problem behavior of interest. 
Five stages are included in the current TIM. Precontemplation (PC) is 
characterized by resistance to recognizing and modifying a problem behavior. The 
Problem for PCs is not that they do not see the solution but that they do not see the 
problem. In exercise PCs have no intention of beginning to exercise in the next six 
months. Contemplators (C) are individuals who are seriously considering exercising in 
the next six months. They recognize the problem, they know what they want to do, they 
are just not ready to act yet. The Preparation (PR) stage is characterized by both 
intentions to take action in the near future (next 30 days) and small behavioral changes. 
People in PR for regular exercise have started to exercise some but not regularly but 
intend to do so soon. The Action (A) stage is where behavior is being performed at the 
criterion level. The individual is either exercising at the recommended moderate or 
vigorous levels but has been doing so for less than six months. The Maintenance (M) 
stage is not a static stage but where the individual works to consolidate gains made 
working through the stages and to avoid relapse. Because exercise involves adopting and 
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maintaining a new behavior , maintenance may be considered a life long stage for 
exercise . 
The stages of change are an important concept for exercise because they 
accurately portray the revolving door nature of exercise behavior (Reed, Velicer , 
Prochaska, Rossi, & Marcus 1997). An assumption of the stage construct is that 
individuals do not progress once through the stages but may cycle through many times 
beginning, maintaining, and relapsing, and resuming exercise programs . 
Stage of change for regular exercise has been measured with a number of different 
types of assessments (Reed et al., 1997; Booth et al. 1993; Marcus & Simkin , 1993). 
These include 5-point ordered categorical measures, multiple question Yes/No 
algorithms, and multiple question inventories that generate a scale score for all five stages 
for each individual (Reed, 1995; Reed et al.. 1997). The first two categorical methods of 
staging are the most commonly employed and have demonstrated adequate test-retest 
reliability and concurrent validity in a number of studies (Cardinal , 1997; Cardinal, 1995; 
Buxton, Hale, Mercer, Wyse , & Ashford, 1994). 
Processes of Chan~e 
While the stages of change reflect when change occurs, the processes of change 
are the strategies individuals use to make changes. The processes were originally 
formulated from examining methods of therapy from the major psychological theories 
(Prochaska, 1979). Processes represent an intermediate leve l of abstraction between these 
theoretical positions and the diverse specific therapy strategies derived from the theories 
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(Prochaska , DiClemente, & Norcross , 1992). Thus, although there are hundreds of 
strategies for changing behavior, they can be classified within ten common processes of 
change . It was also found that these ten processes described the strategies that self-
change smokers were using on their own (Prochaska & DiClemente, 1983). Ten scales 
were developed to measure the processes assessing the frequency of their use for smoking 
cessation (Prochaska, Velicer , DiClemente, & Fava , 1988). The measurement model 
revealed that the latent structure of the ten processes can be modeled as two correlated 
higher order factors, labeled experiential and behavioral , each with five first order 
processes factors. Examining the relationship between processes of change and the stages 
of change revealed that process use varies systematically across the stages. Experiential 
process use tends to peak in the Contemplation and Preparation stages, while Behavioral 
process use tends to peak between the Action and Maintenance stages. This pattern has 
been shown cross-sectionally (Prochaska & DiClemente, 1983) and prospectively 
(Prochaska, Velicer, DiClemente, Rossi, & Guadagnoli, 1991) . 
Measurement development of the processes of change for exercise was conducted 
by Marcus, Rossi, Selby, Niaura, & Abrams (1992) by adapting the processes of change 
for smoking measures (Prochaska et al., 1988). Many of the processes involved the 
determinants of exercise that were previously outlined. In cross-sectional analysis, 
Marcus, Rossi et al. (1992) demonstrated that the structure of the ten processes of change 
fit well for exercise. One important difference between exercise and smoking was that 
while behavioral processes tended to peak in the action stage for smoking they did not 
differentiate exercisers in the action and maintenance stages. This difference may result 
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from exercise being an acquisition behavior rather than a cessation behavior . Table 1 




Processes of Chamie for Exercise Behavior 
















Gaining information and knowledge about the health benefits of 
exercise and the health risks of a sedentary lifestyle. 
Emotional reactions from learning about the health risks of not 
exercising. 
An assessment of how exercising regularly relates to personal 
self-standards and values. 
Consideration of how being a regular exerciser may influence 
other people such as friends, family, and coworkers . 
Consideration of how the environment is changing to facilitate 
exercise behavior . Examples include, noticing exercise 
programs at work or walking trails near the home . 
Making commitments to regular exercise and taking personal 
responsibility for one's own exercise behavior. 
Restructuring the environment to make exercising easier. 
Examples include, putting the gym bag by the front door, 
avoiding people who encourage sedentary behavior. 
The substitution of healthy behaviors for unhealthy behavior. 
Examples include, taking a walk instead of staying on the couch, 
or exercising instead of making excuses for skipping exercise. 
Providing positive rewards and incentives for exercising 
regularly. 
Having important others for support . Examples include having 
an exercise partner or simply someone to talk to when 
motivation to exercise is low. 
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Deci sional Balance 
Decisional balance is a measure of the importance of reasons and concern s 
relating to making a change in behavior. Velicer, DiClemente , Prochaska , & 
Brandenburg (1985) developed this measure for smoking cessation based on Janis and 
Mann's (1977) model of decision theory . The original model hypothesized four positive 
and negative aspects to consider when making a decision. These included , utilitarian 
gains and losses to self, gains and losses to others, and self-approval and self-disapproval, 
and approval and disapproval from important others. Velicer et al. ( 1985) found that the 
structure of the decision to change smoking behavior consisted of two constructs , the 
Pros (positive aspects) and the Cons (negative aspects) of change. 
Progressing through the stages of change can be described in terms of the Pros 
and Cons. In smoking, PC is characterized by high importance of the pros of smoking 
and low importance of the cons. In C the Cons have increased in importance creating 
conflict for the individual between the perceived benefits and drawback s of smoking. In 
PR the Cons become more important than the Pros which is represented by a crossover 
effect of the two variables . In A and M the Cons of smoking remain higher than the Pros 
but both decline over time indicating that once the decision to quit has been made other 
variables become more important. Also if action is taken before the Cons out weigh the 
Pros an individual is at high risk for relapse because they were not quite cognitively 
ready to take action. The characteristic crossover effect occurring in either Preparation or 
Contemplation has been identified in the process of changing twelve different health 
related behaviors (Prochaska, Velicer et al., 1994). Prochaska (1994) has also 
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hypothesized the magnitude of change that has to occur in the Pros and Cons scales for a 
person to make a behavior change. 
Marcus , Rakowski, and Rossi (1992) developed a decisional balance inventory for 
exercise. Pros items reflect the importance of how exercise makes one feel, improving 
confidence, providing energy, and how exercise can help one to sleep more soundly . The 
Cons items reflect the importance of perceived barriers and drawbacks to exercise such as 
being too tired, not having enough time for family, and that exercise is uncomfortable. A 
pattern similar to that of smoking has been found for decisional balance for exercise 
across the stages of change in US and Australian adult worksite samples (Marcus, 
Rakowski, & Rossi , 1992; Marcus & Owen, 1992; Marcus, Pinto, Simkin, Audrain , & 
Taylor , 1994), older Australian adults (Gorely & Gordon, 1995), and Canadian high 
school students (Nigg & Courneya, 1997). 
Self-Efficacy 
Bandura (1977, 1982) conceptualized self-efficacy as a person's perceived ability 
or confidence to perform a given task . These efficacy expectations are a mediator of 
future performance and as a result, changes in self-efficacy are predictive of changes in 
behavior. An alternative perspective on this concept is from models of relapse prevention 
(Brownell, Marlatt, Lichtenstein, & Wilson , 1986) that have focused on typologies of 
situations in which relapse is likely to occur. Investigating smoking behavior, Velicer, 
DiClemente, Rossi, and Prochaska (1990) integrated these two perspectives into a three 
factor hierarchical measurement model. The three scales were labeled Positive/Social, 
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Negative /Affective, and Habit/Addictive. These three constructs were found to be related 
to a higher-order general factor. Inventories assessing both self-efficacy and temptations 
fit this same three factor model. Both constructs have systematic relationships across the 
stages of change. Self-efficacy increases linearly from PC to M, while temptations 
decrease from PC to M. 
In exercise behavior, self-efficacy has been conceptualized as one ' s confidence to 
exercise under less than desirable conditions (Sallis, Pinski, Grossman, Patterson & 
Nader , 1988). Confidence in one ' s ability to exercise has been considered an important 
determinant of exercise behavior . A five item scale measuring confidence to exercise 
during bad moods , bad weather, while on vacation, when there is little time, and when 
tired was developed by Marcus, Selby, Niaura, & Rossi (1992) and demonstrated the 
ability to differentiate the stages of change . Precontemplators reported the lowest 
confidence and those in Maintenance reported the highest confidence to exercise 
regularly . Recently, a hierarchical multidimensional exercise self-efficacy measure was 
developed which identified six components of self-efficacy labeled Negative Affect, 
Excuse Making, Exercising Alone, Access to Equipment, Resistance from Others, and 
Weather (Benisovich, Rossi, Norman, & Nigg, 1998). A similar linear increasing pattern 
was also found for these scales across the stages of change. 
The Criterion Measurement Model and Sta2e Subtypes 
The constructs of Decisional Balance and Self-Efficacay have been incorporated 
by Velicer , Rossi, Prochaska, and DiClemente (1996) into a recently proposed criterion 
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measurement model (CMM) . The CMM was developed within the context of smoking 
behavior as an alternative to the traditional problematic point prevalence outcome 
variable . The model was proposed as a means to measure the full spectrum of the change 
process as an individual progresses from being a smoker to becoming a non smoker. The 
advantages of the CMM over traditional outcome variables are that the model consists of 
constructs rather than simply variables , it is multivariate rather than univariate, its 
measures are continuous rather than discrete , and it can measure longitudinal change 
rather than only cross-sectional change. In the CMM the three constructs were identified 
as Habit Strength, the physiological and psychological aspects of smoking behavior ; 
Positive Evaluation Strength, the importance of positive values and beliefs about 
smoking; and Negative Evaluation Strength, the importance of negative values and 
beliefs about smoking. In the present study, these three constructs were measured with 
scales assessing exercise confidence , the pros of exercise , and the cons of exercise , to 
form the basis for creating the empirical exercise typology . 
The constructs from the CMM have been used as the basis for the analysis of 
subtype groups within the stages of change. The idea of stage subtypes was first 
suggested by Heather (1991) and was empirically investigated by Velicer, Hughes, Fava 
and Prochaska (1995) using an accidental sample of smokers and former smokers, and by 
Norman, Velicer, Fava, and Prochaska (1997) in a representative sample of smokers. 
Subtypes may be useful as an intermediate level of treatment-matching between broad 
group interventions and completely individualized treatment strategies. 
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In the V elicer et al. ( 1995) study, cluster analysis within each of the first four 
stages of change (Precontemplation, Contemplation, Preparation , Action) revealed 
distinct subtypes that shared similar characteristics across the four study groups . In each 
stage , a profile was found which exemplified that stage , labeled Classic; a profile that was 
similar to the next stage, labeled Progressing ; and a profile that was similar to the 
previous stage (except for Precontemplation), labeled Early . Within each stage an 
unexpected profile was also found that was labeled Disengaged because these cluster 
profiles reflected detachment or disinterest in the cognitive and physiological aspects 
related to smoking. The cluster subtypes were interpreted as strong support for 
conceptualizing the five Stages of Change as discrete stages. The Progressing and Early 
subtypes represented potential stage algorithm misclassifications indicating that some 
individuals perhaps belong in the preceding or succeeding stage. In the Norman et al. 
(1997) study a typology of subtypes was found that closely resembled the findings from 
the accidental sample . The main difference was that in the representative sample , an 
additional Disengaged subtype was found in the Precontemplation and Preparation stages 
of change. 
Cluster Analysis 
An Alternative Method of Understandin2'. Data 
The field of psychology has struggled throughout its history with a distinction 
between two .seemingly contrasting focuses. On the one hand, there is the psychology 
that is concerned with the development of general laws or common patterns of behavior. 
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On the other hand, there is the psychology which emphasizes the uniqueness of the 
individual. Allport (1937) borrowed the terms nomothetic and idiographic from the 
German philosopher Windelband to describe these two psychological approaches. This 
contrast of focuses creates a dilemma for psychologists which is also reflected in Henry 
Murray 's statement, "Every man is in certain respects like all other men, like some other 
men, and like no other men." (Kluckhohn, Murray, & Schneider, 1953, p. 53). 
The tension between the nomothetic and idiographic focuses goes beyond its 
origins in personality psychology and extends to the very way in which research is 
conducted. This point was the topic of Cronbach's 1957 presidential address to the 
American Psychological Association. Cronbach (1957) described psychology as two 
disciplines. Experimental psychology had a nomothetic focus and conducted research 
experiments to discover between group variation. Typically in this kind of research, the 
emphasis was on central tendency and linear relationships between variables and within 
group variation was labeled noise or error and ideally should be controlled and 
minimized. Correlational psychology took the opposite approach of experimental 
psychology and focused on individual differences. Here the approach was descriptive 
and variables that reflected differential variation to external conditions were of primary 
interest. 
Continuing from Cronbach, many other psychologists have written about the 
nomothetic and idiographic poles of psychology. The consensus seems to be to find ways 
that one approach can contribute to the other to facilitate research toward understanding 
behavior (Howard & Myers, 1990; Dunn, 1994; Franck, 1982). Through efforts to 
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synthesize the nomothetic /idiographic and the experimental /correlational approaches to 
psychology , there has been an increased understanding that research methods and 
observations are inherently biased and presumptive . The type of analysis that is used 
shapes the evidence that is generated and what can be known (Phillips, 1987; Waller & 
Meehl , 1998). A convergence of evidence from a variety of perspectives (types of 
analyses) can generate confidence and support for knowledge claims. 
Cluster analysis is a multivariate procedure that offers an alternative method of 
understanding data. Cluster analysis can be seen as falling in-between traditional linear 
analysis of central tendency and ad hoc correlational analysis. Rapkin and Luke (1993) 
discussed how cluster analysis can be used in place of linear model analyses which may 
misrepresent complex multifaceted relationships as random error variance . When a 
sample contains a mixture of cases with different combinations of relationships among 
key variables , linear model analyses may obscure these relationships and treat them as 
noise. Different types may exist in the sample representing different multivariate 
profiles. There may be a group that conforms to the aggregate's central tendency on the 
key variables with the addition of several other groups that represent other patterns. For 
these groups their values represent 'error' with respect to the central tendency of the 
sample but their pattern of variable relationships is also of importance to understanding 
the whole sample. 
The dendrogram tree from hierarchical agglomerative cluster analysis can be used 
to represent the continuum from nomothetic to idiographic. This tree begins at the roots 
(branches) with all individuals represented as separate. Here there is at maximum 
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complexity, each individual in the sample is their own group. No meaningful statements 
can be made about the sample, as everyone is a unique case. At the other end of the tree, 
all individuals have been grouped into one cluster. Simplicity is maximized but 
meaningful statements still can not be made about the sample, all individuals are part of 
one group. The goal of the researcher using cluster analysis is to find the level of the 
dendrogram tree that meaningfully represents the individual profiles as a limited number 
of cluster groups. 
A goal of the present study was to show how cluster analysis can be combined 
with other statistical procedures to integrate the nomothetic and idiographic approaches to 
exploring and analyzing data in meaningful ways by taking into account typical patterns 
of change and individual patterns of change. 
An Overview of Cluster Analysis 
This section provides a brief overview of cluster analysis. Detailed and 
comprehensive explanations of cluster analysis are available in monographs by 
Everitt (1980), Lorr (1983) and Aldenderfer and Blashfield (1984). 
Cluster analysis is a multivariate classification method that uses a series of steps 
to identify homogeneous subgroups within a data set. This is a type of parsimony 
procedure where the goal is to reduce N. subjects down to M groups (N. > M) based on Jl 
variables. The selection of variables to be used in cluster analysis is a critical step. This 
decision should be based primarily on theoretical considerations. The researcher should 
ask the question, "What variables would best characterize possible groups within the 
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data?" Cluster analysis performs optimally when relevant variables are included and 
irrelevant variables are excluded from the analysis . There is no set limit to the number of 
variables one can use in a cluster analysis (except for the limits of your computer). 
However, results are more easily interpreted when a limited number of variables are 
selected to cluster individuals. It is much easier to interpret and display clusters in four or 
five dimensional space than in ten dimensional space. Variables used in cluster analysis 
should also be relatively independent of each other. This makes intuitive sense since 
highly correlated variables do not add any significant information to the cluster analysis. 
Thus, when selecting variables it is desirable to choose a small number of uncorrelated 
relevant variables that will best characterize potential groups within the data . 
The variables selected for a cluster analysis are generally standardized to a 
comparable scale. Standardizing the variables equalizes the contribution of each variable 
in order to avoid unintentional variable weighting . Standardization of variables is 
particularly important when the variables have substantially different units of 
measurement (Aldenderfer & Blashfield , 1984) . However, there is some controversy with 
regard to whether or not to standardize variables in cluster analysis . Aldenderfer and 
Blashfield (1984) and Gordon ( 1980) discuss some of the advantages and disadvantages 
when making this decision . Simulation studies on the performance of various cluster 
algorithms conducted by Edelbrock (1979) and Milligan (1980) demonstrated that the 
standardization of variables had only a minor effect on cluster solutions. 
Once variables have been selected and standardized , a measure of how each 
individual relates to every other individual in /l. dimensional space must be 
22 
determined. This is accomplished by creating an /Y. x IY. matrix of either similarity or 
distance coefficients . To determine which of these types of coefficients to use, it is 
necessary to understand how they represent the N objects in /l dimensional space. If 
the rows of the /Y. x /l data matrix are thought of as representing individual profiles, 
then these profiles can be decomposed into three descriptive properties which define 
the profile and its relationship to the other /Y. - 1 individual profiles. These properties 
are called elevation, scatter, and shape. The elevation of the profile, also called level 
or height, is the mean score of the Jl variables for an individual. The scatter is the 
dispersion of the profile ' s scores around their average , or the standard deviation 
within the profile. The shape represents the configuration of the scores, or the dips 
and rises across the variables (Aldenderfer & Blashfield, 1984; Cronbach & Gleser, 
1953). 
We can now consider how similarity and distance coefficients relate to these 
profile properties. The Pearson R is a type of similarity measure , but in this case it is 
bounded by O and 1 with higher numbers representing greater similarity. However, 
the correlation coefficient is only sensitive to shape and not to scatter and elevation. 
The correlation between two profiles with the same shape but different elevation will 
be 1.0. This loss of information when using the correlation coefficient as a similarity 
measure can lead to misleading conclusions. Distance measures are sensitive to all 
three of the profile characteristics. Distance coefficients range from O to infinity 
with larger values indicating greater distance or dissimilarity between two objects. 
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One of the most commonly used distance measures is Euclidean distance 
which is the square root of the sum of the squared differences of the /l variables for 
cases i and j. To avoid the square root term, the coefficient is often squared and 
expressed as "squared Euclidean distance." Other popular distance metrics include 
Manhattan distance, or city-block metric, which is the summation of the absolute 
values of the variable differences, and Mahalanobis distance which removes the 
correlation between the observed variables. Both distance and similarity metrics 
have been used in cluster analysis procedures but distance coefficients are generally 
preferred. The choice of a distance or a similarity metric would depend on whether 
or not the researcher wants to distinguish profiles only by shape or if all three 
characteristics are to be taken into consideration. 
The next step in a cluster analysis is the process of grouping similar 
individuals . There are a host of clustering algorithms available. In the social 
sciences, hierarchical agglomerative algorithms are generally used. These methods 
begin with lf. clusters and sequentially merge the most similar cases until all 
individuals are contained in one cluster. The sequence of hierarchical mergers can 
be represented visually by a tree diagram called a dendro2rarn. Once individuals are 
assigned to a cluster, they cannot be removed at a later step. This creates 
nonoverlapping , nested clusters. The hierarchical clustering methods are 
distinguished by their different rules for determining which mergers occur at each 
step. Some of the most popular hierarchical clustering methods include: single 
linkage, complete linkage, average linkage, and Ward's method. Simulation studies 
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by a number ofresearchers (Milligan 198 la; Milligan & Cooper, 1987; Edelbrock, 
1979; Blashfield, 1976) have demonstrated Ward's method to be the most accurate 
of these algorithms at recovering the correct cluster structure. 
With hierarchical agglomerative cluster methods, all possible solutions 
between l::l the number of individuals, and 1, all individuals in one cluster are 
presented. This creates the problem of how to determine the optimal number of 
clusters for a data set. Although this is a critical decision, there is no generally 
accepted solution. A number of different approaches to solving the number of 
clusters problem exit. The dendrogram or tree diagram can be used to visually 
determine at what point dissimilar clusters start to merge. Theoretical assumptions 
can be a guide to determining how many clusters are expected. Several cluster 
solutions may be examined to find a solution which contains the most interpretable 
profiles . There are also a number of mathematical stopping rules that have been 
developed to find the optimal cluster solution. Milligan and Cooper (1985) 
conducted a simulation study on 30 different stopping rules and found the pseudo F 
test and the pseudo t2 to be the most accurate. These two stopping rules along with 
the Cubic Clustering Criterion (Sarle, 1983), have been incorporated into the SAS 
cluster analysis procedure. If the data set is large enough, splitting it into two 
samples allows for replication of the cluster pattern solutions. Replication can also 
be performed by using different clustering methods. Similar profiles found for the 
same number of clusters across samples or across methods, provide strong support 
for the cluster solution. Since there is no consensus on how to find the number of 
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clusters, the researcher is advised to employ several of these options when 
determining the optimal number of clusters. 
Interpreting the identified clusters involves examining the characteristics of the 
cluster profiles. Cluster profiles are created from the mean values of the p_ variable for 
each of the M clusters. The variables in the profile are standardized so that all of the 
variables can be displayed with the same metric and each variable is given equal weight 
in creating the profile. For example, a T-score standardization (mean 50 and standard 
deviation 10) allows for easy interpretation of the magnitude of differences among the 
variables because a one point difference indicates a tenth of a standard deviation. The 
profile properties described earlier (elevation, scatter, and shape) are used to describe the 
standardized cluster profiles. 
Validation of the M clusters is a critical step that can be accomplished through 
replication of the clusters and through significance testing with relevant external 
variables. Cross-validation replication is an empirical approach to replicating a cluster 
solution across samples (Breckenridge, 1989; Humphreys & Rosenheck, 1995; Morey, 
Blash.field, & Skinner, 1983). In this procedure the data in Sample A is clustered. The 
data points in Sample B are matched to the nearest cluster centroids of Sample A. Cluster 
analysis is then performed on Sample B. Replication is assessed as the amount of 
agreement between the two partitions of Sample B. The same procedure can also be 
conducted on Sample A for double cross-validation replication . 
For external validation the M clusters become the levels of an independent 
categorical variable and the validating variables are treated as dependent variables. The 
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external validating variables should be of theoretical relevance to the variables in the 
cluster analysis. Meaningful group differences found between the M clusters provide 
evidence of external validity for the cluster solution. Establishing both stability and 
external validity is important evidence of the verisimilitude of the clusters . 
The Present Study 
In the present study, cluster analysis and cluster validating procedures were 
proposed as a means of examining hypothesized construct relationships within the TIM 
for exercise behavior. Cluster analysis was used to find groups of exercisers 
differentiated by the TIM's multivariate outcome space defined by the Criterion 
Measurement Model (V elicer et al., 1996). Several possible outcomes of the exercise 
typology were hypothesized, all of which have implications for the application of the 
TIM to exercise behavior. 
Possible Cluster Analysis Outcomes 
No discernible clusters . The sample of individuals may not contain different 
groups of exercisers and may best be characterized as a homogeneous sample based on 
the outcome space defined by decisional balance and confidence to exercise . This cluster 
solution would not provide evidence to support hypothesized TIM construct 
relationships. 
Clusters correspondin2 to the Sta2es of Chan2e. Finding a typology of exercisers 
that corresponds with the Stages of Change would support the construct validity of the 
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stages of change for exercise behavior. Such a typology would indicate that each cluster 
is defined by a profile of Pros, Cons, and Confidence that is the expected pattern for a 
particular Stage of Change. Predictions were made about what cluster profiles for each 
stage of change would look like. For Precontemplation, an inverted "V" profile was 
expected with the Pros of exercise low, the Cons of exercise high and Confidence to 
exercise low. A Contemplation cluster would have a flat profile with average elevation 
and little scatter. The Pros and Cons would be at approximately the same level with 
Confidence at a lower level. A Preparation profile was expected to have a shallow "V" 
profile with low scatter and average elevation. The Pros should be somewhat higher than 
the Cons and Confidence should be average. Regular exercisers, those in Action and 
Maintenance would most likely have similar cluster profiles. The shape is expected to be 
a distinct "V" with higher scatter than the Preparation profile. The Pros should be much 
higher than the Cons and Confidence should also be high. 
A small number of clusters not related to the Stages of Change. This solution 
would indicate that there are alternative ways to group individuals that relate to changing 
exercise behavior but not related to the stages of change. Such a solution would 
challenge the applicability of the stages of change to exercise behavior as well as call into 
question hypothesized construct relationships between stages of change and other model 
constructs. 
Clusters correspondin2 to sta2e subtypes . Although the cluster analysis was not 
done within stages, the existence of exercise stage subtypes was considered plausible if, 
instead of a one to one correspondence between stages and clusters, a limited number of 
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clusters were found that were associated with adjacent stage groups. That is, if a cluster 
was associated with PC and C and not with A and M, then that cluster would be 
considered a subtype group within the early stages of change. Finding subtypes within 
the stages of change for exercise would provide further evidence that subtypes within 
stages exist and that they generalize to health behaviors other than smoking . 
A Large number of clusters not related to the stages of change. An alternative 
typology would be a large number of clusters that is meaningful but not a replication of 
the smoking subtype typology . Finding that a cluster is as equally likely to be associated 
with Precontemplation as it is with the Maintenance stage would not support the 
generalizability of stage subtypes across health behaviors. 
Hypotheses Regarding Cluster Validation 
To demonstrate the verisimilitude of a cluster typology, there must be evidence 
of its reliability and validity. Reliability can be demonstrated through replication 
procedures. Two replication procedures were employed in the present study : random 
subsample clustering, and cross-validation . Finding consistent results between these two 
tests was expected to be an indication of the reliability of the cluster solution. Statistical 
significance testing with relevant external variables was used to determine validity of the 
cluster solution. Hypotheses for the different external validation variable domains are as 
follows: 
. 1. Based on the CMM, a cluster typology that differentiates the multivariate 
outcome variables of Pros, Cons, and Confidence, should have meaningful differences in 
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exercise behavior. It was hypothesized that validation of any exercise cluster solution 
would require that the clusters were differentiated by exercise behavior . 
2. It was hypothesized that an exercise cluster typology that related to the 
exercise stages of change should also have an association with the exercise processes of 
change . Cluster profiles expected of sedentary and less active individuals should, on 
average , be using the processes of change less than clusters of more active individuals. 
This is particularly true for the behavioral processes of change. Experiential process use 
may have a more curvilinear relationship across an exercise typology as demonstrated in 
previous studies (Marcus, Rossi, et al. 1992; Prochaska et al. , 1991 ). 
3. It was hypothesized that a cluster typology should have some association with 
the stages of change for regular exercise. It was difficult to predict the degree of 
association as indicated by the possible outcomes hypothesized for the cluster solution. 
4 . Concise hypotheses about the relationship between the exercise clusters and 
stage of change for other risk factors were difficult to make. Smoking status has only 
shown modest or no relationship with physical activity (King et al., 1992 , Dishman, 
1990). A recent study of stage of change for physical activity, diet, and smoking in a 
sample of 8,000 members of a HMO found the correlation between stage of physical 
activity and stage of smoking was .10, and the correlation between physical activity and 
fruit and vegetable intake was .32 (Boyle, O'Conner, Pronk, Tan, 1998) . The relationship 
between stage of change for sun protection and exercise has not been published. Based 
on this previous research, a small effect was predicted for smoking, a small to medium 
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effect was predicted for diet, and the assessment of the relationship between exercise and 
sun protection was considered exploratory. 
5. Variables such as gender, age, BMI, education level, and perceived health have 
all been associated with exercise behavior to varying degrees (Dishman , 1990; King et 
al., 1992; Sallis & Hovell, 1990). The most consistent associations for exercise behavior 
have been positive relationships with perceived health and level of education. These 




A sample of 362 adults between the ages of 18 and 75 completed a survey through 
a random telephone interview. Ten completed surveys were not delivered until after the 
analyses for the current study were nearly complete. Six participants were dropped from 
the analyses because of insufficient data bringing the sample size for the present study to 
346. Complete demographic descriptive information about the sample is presented in 
Table 2. The sample was 62% female, 95% white, with a median household income of 
between $30,000 and $40,000. US Census data from 1990 for Rhode Island estimated 
the state to be approximately 52% female , 92% white , with a median household income 
of $32,000. Comparison with the census data indicated that the current sample had a 
higher than expected percentage of females and slightly higher percentage of whites. 
Employment and marital status were equivalent to that reported from a large 
representative sample of 4,144 smokers in Rhode Island (Fava, Velicer, & Prochaska; 
1995). 
Health related sample characteristics are presented in Table 3. The distribution 
for perceived general health was very similar to that of a sample of over 19,000 member 
of a New England managed care organization (LaForge, 1992). The remaining health 
status questions were compared with national statistics from the Centers for Disease 
Control (CDC) (1997, August) , the Arthritis Foundation (1997, December), and the 
American Heart Association (AHA) (1997, December). Overall, the comparison with the 
national health statistics indicated that the current sample was comparable in health status 
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to the general US population. The only notable exception was the lower percenta ge of 
smokers (19%) in the current study. However , recent data from a worksite clinical trial of 
1,906 individuals in Rhode Island and Massachusetts was also 19% smokers (Laforge, 
1998). 
Table 4 presents distributions of individuals at each stage of change for exercise, 
smoking, diet , and sun protection . Comparison of stage distributions with other studies 
can be difficult for some of these behaviors because the methods of staging and the 
definitions of the target behaviors have varied and changed over time . Assessment of 
stage of change for cigarette smoking is the most well established, and the present study's 
distribution replicates other studies (V elicer, Fava et al. 1995). The target behavior for 
Diet was fruit and vegetable consumption. In other studies the target behavior has been 
fat reduction or increasing dietary fiber . Interestingly , the stage distribution for diet in the 
present study is very similar to the diet distribution found in the worksite clinical trial of 
1,906 indiviuals (Laforge , 1998) where the target behavior was to avoid eating high fat 
foods. The stage distribution for regular exercise was compared with distributions 
reported by Reed et al. ( 1997) from three different samples. Clear similarities among the 
samples were not present. The largest discrepencies were related to the Maintenance 
stage of change which was usually between 20% and 40% rather than the 50% found in 
the present study . Clear stage of change distribution similarities were also not found for 
Sun Protection behavior in comparision with the large managed care sample and the 
worksite sample mentioned previously. 
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Table 2 
Sample Characteristics: Demographics 
Variable Total Sample 
Gender 
females 212 (62%) 
males 132 (38%) 
Age (mean) 43 
(s d) 15 
Race 
white 328 (95%) 
black 8 ( 2%) 
other 11 ( 3%) 
Household Income (median) $30-$40K 
Education (median grade level) 14 
Marital Status 
married 195 (56%) 
not married 67 (19%) 
divorced 38 (11%) 
living with partner 22 ( 6%) 
separated 6 ( 2%) 
widowed 18 ( 5%) 
Employment Status 
employed for wages 209 (60%) 
self-employed 33 (10%) 
student 18 ( 5%) 
out of work 18 ( 5%) 
homemaker 23 ( 7%) 
retired 46 (13%) 
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Table 3 
Sample Characteristics: Health Related 
Variable 






Specific Health Problems(% Yes) 
diabetes 
arthritis 
high blood CHL 
high blood pressure 
heart attack stroke 
any form of cancer 
Body Mass Index (mean, sd) 
females with BMI ~ 27.3 
males with BMI ~ 27.8 
Current Smokers 
Present Study 
75 (21 %) 
150 (43%) 
99 (28%) 
24 ( 7%) 




























Assessed from a sample of over 19,000 members of a New England managed care 
organization. b Estimates for the state of Rhode Island from the CDC Surveillance 
Summaries, August, 1997. cNational estimate from the Arthitis Foundation. d AHA 
national estimate in 1994. 
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Table 4 
Stages of Change for Health Behaviors 
















































Note: a. Diet target behavior was 5 servings of fruits and vegetables per day. 
b. Sun Protection target behavior was consistently using sunscreen with an SPF rating of 
at least 15. 
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Procedure 
Telephone interviews were conducted by the Cancer Prevention Research Center's 
survey center between May 15 and July 15, 1997. Telephone numbers were obtained 
from the Rhode Island telephone directory for Providence and surrounding vicinity which 
included areas of Southern Massachusetts . Phone numbers were selected by taking every 
25th telephone number from the directory. Individuals between the ages of 18 and 75 
were eligible to participate in the study. Interviews were conducted anonymously and no 
incentives were offered to individuals for completing the survey. If more than one 
eligible person resided in a household an interview was requested with the individual who 
would next celebrate a birthday. 
Telephone interviewers explained that they were from the Cancer Prevention 
Research Center at the University of Rhode Island and that they were conducting a study 
to learn about peoples' behaviors and attitudes regarding exercise. If an individual agreed 
to take part in the study, a confidentiality statement was read by the interviewer. The 
statement assured participants that all information was strictly anonymous, confidential, 
and for research purposes only. An interview usually took between 20 and 30 minutes to 
complete. 
529 eligible participants were contacted , of which 130 (24.6%) individuals 
refused to participate, 17 (3.2%) individuals started the survey but refused to continue 
and were not agreeable to completing the survey at a later date. Twenty (3.8%) 
individuals were determined to be eligible but a gate keeper refused access to the 
individual. An additional 145 homes were called in which a gate keeper refused and it 
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was not determined if an eligible individual lived in the home. Thirty-four interviews 
were started but never completed. A Total of 362 participants completed the survey . A 
response rate of 68.4% was computed by dividing the number of completed surveys by 
the sum of completes, refusals, incomplete refusals and gate-keeper refusals. 
Measures 
The questionnaire was designed to assess cognitions and behavior relating to 
participation in regular exercise. Measurement scales. were based on the Transtheoretical 
model of change. These included stage of change for regular exercise , a decisional 
balance inventory, confidence to exercise regularly, and a processes of change inventory. 
Measures of exercise frequency and physical activity were also included. Demographic 
characteristics and health related characteristics were also assessed . A copy of the 
questionnaire is included in the Appendix. 
Part of the purpose of the data collection, in addition to conducting the present 
study , was to develop new scales for three of the TIM constructs : Decisional Balance, 
Confidence, and Processes of Change . The goal was to create a set of TIM measures for 
exercise behavior that were not directly translated from the smoking cessation research 
and were developed on a general adult population. New scale items were generated, and 
along with items from the previously developed inventories (Marcus , Rakowski, et al., 
1992; Marcus, Selby, et al. , 1992; Marcus, Rossi, et al. 1992), were rated by experts to 
assess face validity. Items with consistently high ratings were included in the inventories 
used in the present study. Some of the measurement development work is reported here, 
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but a complete description is reported elsewhere (Rossi , Norman, Nigg , & Benisovich, 
1998) . 
Sta~es of Chan~e for Re~lar Exercise. The five stages of change 
(Precontemplation , Contemplation, Preparation, Action, Maintenance ) were assessed with 
a four question algorithm. Participants were first read a definition of regular exercise 
which included several examples (see Appendix) . The questions were answered with 
response choices YES or NO . Skip patterns within the series of questions determined 
which questions participants received based on their previous response . Figure 1 displays 
how question response patterns grouped individuals into the five stages of change . 
The staging categories were considered "intention based" because intention to 
exercise regularly differentiated the first three stages of change. For example , 
Precontemplation was defined as not exercising regularly and not intending to exercise 
regularly in the next six months ; Contemplation was defined as not exercisin g regularly 
but seriously considering exercising regularly in the next six months , and Preparation was 
defined as not exercising regularly but seriously considering exercising regularly in the 
next thirty days (see Figure 1). This conceptualization of the stages of change for 
exercise is somewhat of a departure from the stage definitions employed by Marcus and 
colleagues (Marcus , Selby et al, 1992). Their staging definition defines Preparation 
based only on current behavior. That is, individuals are classified into Preparation if they 
are exercising some but not regularly. Intention to exercise regularly for PC and C is 
defined as "not in the next six months" and "in the next six months" respectively , but 
39 
these stages are further defined by "not exercising regularl y and not exercising even some 
of the time ." 
The questions pertaining to stage of change in the questionnaire (see Appendix) 
allowed for both the intention based staging and the staging used by Marcus and 
colleagues to be calculated for the sample . After comparing the distributions of both 
methods of staging, it was decided to focus on the intention based staging for a number of 
reasons. The intention based staging was simpler, it was closer to the original 
conceptualization of the stages of change (Prochaska & Di Clemente, 1983), and it created 
a staging distribution with more individuals in the Precontemplation and Contemplation 
stages. Table 5 displays the relationship between the two methods of staging . The 
Action and Maintenance stages do not vary but there is a shift from PC and C to PR when 
going from intention based staging to how Marcus, Selby et al. (1992) defined the stages 
of change . For further analyses intention based staging will be called exercise stages of 
change . 
Decisional Balance. The Decisional Balance Inventory consists of two constructs 
which involve cognitive and motivational aspects of human decision-making (Prochaska 
et al., 1994; Velicer et al., 1985). These constructs have been labeled the "Pros" and the 
"Cons" of change . Marcus, Rakowski, and Rossi (1992) developed a 16 item Decisional 
Balance inventory for exercise. Internal consistency for the 10 item Pros scale and the 6 
item Cons scale was .95 and .79 respectively. 
In the present study, the Pros and Cons of exercise scales were derived from an 
inventory of 49 items representing the eight domains of decision making theorized by 
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Janis and Mann (1977) . These domains are grouped into four main categories: (I ) 
utilitarian gains and losses for self; (2) utilitarian gains and losses for others ; (3) self-
approval or self-disapproval ; and ( 4) approval or disapproval from significant others . 
Several items were included from the Decisional Balance Inventory for Exercise 
developed by Marcus, Rakowski , and Rossi (1992). Participants responded to each on 
using a 5-point Likert scale with written anchors of 1 "not at all important" to 5 
"extremely important" . Item reduction using Principal Components Analysis (PCA) 
resulted in two 10 item components accounting for 43.5 % of the total item variance . 
Table 6 contains the items retained for the Pros and Cons scales and their component 
loadings. The average loading of an item on its corresponding component was .641. 
Internal consistency, measured with coefficient alpha for the Pros and Cons was .91 and 
.72 respectively . Raw score descriptive statistics for the summated scales are presented 
in Table 7. The correlation between the Pros and the Cons scales was r = .06, indicating 
that these scales were orthogonal . This two factor uncorrelated measurement structure for 
decisional balance is a replication of the structure found for decisional balance for 
smoking cessation 01 elicer, et al. 1985) and exercise behavior (Marcus , Rakowski , et al., 
1992). 
Exercise Confidence. Bandura (1977 ,1982) defined self-efficacy as the 
confidence one has to perform a particular behavior . Velicer et al. (1990) identified a 
hierarchical measurement structure for self-efficacy related to smoking cessation 
consisting of three constructs labeled Positive/Social , Negative /Affective, and 
Habit/ Addictive. Confidence in one's ability to exercise regularly has been assessed with 
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both unidimensional general measures of confidence (Marcus, Selby et al. , 1992; Sallis et 
al., 1988) and with multi-dimensional situational measures of confidence (Benisovich et 
al., 1998). The general confidence measure consists of the five items representing 
adverse conditions such as being tired, in a bad mood, on vacation, not enough time, and 
when it is raining or snowing. Marcus and Owen (1992) reported internal consistency of 
the five item scale to be above .80 in two different samples. 
In the present study, a 25 item inventory was administed to participants in an 
attempt to replicate the multi-dimensional structure for exercise confidence found by 
Benisovich et al. (1998). Participants responded to each item on a 5-point Likert scale 
ranging from 1 "Not at all confident" to 5 "Extremely confident" (see Appendix) . Velicer 
et al. ( 1990) demonstrated that distinguishable factors can be disguised as an artificial 
"general factor" when a sizable number of participants respond to an entire question 
inventory with all ' 1' or all '5' response choices. This pattern of responding is called an 
extremity response style and can occur in a heterogeneous sample where there are groups 
of individuals who are either completely confident across all situations or completely 
unconfident across all situations. Non-normality with a very high frequency of scores in 
the tails of the distribution would be an indication of extremity response style for the 
inventory. The mean scores for the 25 confidence items in the present study were 
esentially normally distributed with a skewness of-.038 and a kurtosis of -.707, 
indicating no evidence of extremity response style. 
A PCA on the matrix of correlations was conducted and both the MAP rule 
(Velicer, 1976) and parallel analysis (Lautenschlager, 1989) indicated a two component 
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solution . Interpretation of the two components revealed a component representing 
primarily internal states and feeling relating to confidence, and a second component 
representing external situations. The correlation between the two scales was .64. 
Because a single scale for Confidence was needed for cluster analysis, ten items were 
selected from the two scales to form one scale of global confidence. A final PCA on the 
ten retained items extracting one component accounted for 43 .6% of the total variance 
with an average component loading of .657. Internal consistency for this scale was .86. 
Table 8 displa ys the ten confidence items and their component loadings . 
Processes of Chan2e. The Processes of change are affective , cognitive , and 
behavioral activities that people use as they change their behavior . The original 40 item 
Processes of Change Inventory measures ten processes and was developed for smoking 
behavior (Prochaska, Velicer, DiClemente, & Fava, 1988). External validity for these 
scales has been demonstrated in both cross-sectional (Prochaska & DiClemente , 1983; 
DiClemente et al. 1991; Fava et al., 1995) and longitudinal studies (Prochaska , Velicer , 
DiClemente , Guadagnoli, & Rossi, 1990; Prochaska, et al., 1991). A 39 item 
questionnaire assessing these same processes was developed for exercise behavior 
(Marcus , Rossi et al., 1992). Internal consistency for the exercise processes of change 
ranged from .62 to .89 across the 10 scales . 
In the present study, a 68 item inventory was administered to participants to 
assess processes of change for regular exercise . These items were a final pool of items 
that resulted from a large set of newly generated items and the 39 items from the Marcus, 
Rossi et al . ( 1992) processes of change for exercise inventory . This initial larger pool of 
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items was rated by individuals knowledgeable in the TIM in regard to how well each 
item represented one of the ten processes of change. The purpose of developing a new 
inventory for exercise processes of change was to create a measure in which the process 
items were not directly translated from the smoking inventory developed by Prochaska et 
al. (1988) . 
Confirmatory factor analysis using LISREL software was used to reduce the 
number of items in the 68 item inventory and assess the fit of the hypothesized 10 factor 
model to the data. Modification indices provided in the LISREL software were used to 
identify complex items in an effort to maximize the discriminant validity of the 10 
factors. The inventory was reduced to 40 items. The fit of a correlated 10 factor model 
to the data was good as indicated by structural equation modeling diagnostic fit indices 
(x,2 c695> = 1628.4, x,2 tdf = 2.34, CFI = .849, AASR = .046). Table 9 displays the final 40 
item inventory with each item's estimated standardized loading from the 10 correlated 
factors model. A more complete description .of the measurement development of the 
processes of change scales can be found in Rossi et al. (1998). Table 10 displays the 
summary statistics , including coefficient alphas and pearson correlation coefficients for 
the summated processes of change scales. 
Self-Reported Exercise and Physical Activity Behavior. Exercise and physical 
activity behavior were assessed with two self report measures. Together these two 
measures provide information about daily physical activity related to occupation and 
home life, as well as planned leisure time exercise activity. 
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Leisure time exercise was assessed with the Godin ' s Leisure Time Exercise 
Questionnaire (GLTEQ) (Godin & Shepard, 1985; Godin , Jobin, & Boullon, 1986). With 
this measure, individuals are asked to consider a typical week and indicate the number of 
times per week they engaged in strenuous, moderate, and mild forms of exercise for at 
least 20 minutes in duration . Examples of each type of exercise are provided. Godin et 
al. (1986) demonstrated two week test-retest reliability to be .64 and statistically 
significant concurrent validity coeffiecients with VO2 max, body fat, and muscular 
endurance. The GLTEQ has the advantages of being brief and easy to understand and has 
been shown to have the strongest association with stages of change (Buxton, Wyse, & 
Mercer, 1996). 
The second assessment was a physical activity measure taken from the 
Paffenbarger/ Harvard Alumni Questionnaire (P/HAQ) (Paffenbarger, Blair , Lee, & 
Hyde, 1993). Individuals are instructed to indicate how much time they spend on a usual 
weekday and weekend day engaging in vigorous, moderate , light, sitting, and sleeping or 
reclining activities. The total number of hours /day should sum to 24 hours. In the 
present study, weekday and weekend day means for the five activity types did sum to 
nearly 24 hours (see Table 11). 
Validity for the P/HAQ has been demonstrated by its inverse relationship with 
incidence of disease states , and correlations with high-density lipoprotein (positive) and 
body mass index (negative) (Lee, Hsieh, & Paffenbarger , 1993; Washburn , Smith, 
Goldfield, & McKinlay, 1991). Test-retest reliability has ranged from .50 to .76 across a 
number of studies (Montoye, Kemper, Saris , & Washburn, 1996). 
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Stages of Change for Health Behaviors . Stage of change was assessed for 
cigarette smoking , diet , and sun protection. Stage of change for smoking was assessed 
with a six question algorithm which has been used in previous studies (Di Clemente et al., 
1991; Fava et al. 1995). Stage of change for diet asked participants , "Do you eat at least 
5 servings of fruits and vegetables per day?" (Laforge, Greene, & Prochaska, 1994). 
Stage of change for sun protection was assessed with the question, "Do you consistently 
use a sunscreen with an SPF of 15 or more whenever you know you will be out in the sun 
for more than 15 minutes?" (Rossi, Blais, Redding, & Weinstock, 1995). These two 
questions were each followed by five response choices which corresponded to one of the 
five stages of change . 
Demoiuaphics. Several questions were asked that assessed general demographics 
and health related participant characteristics . General demographics included: gender, 
level of education , age, marital status, and race. Height and weight were assessed to 
calculate body mass index (BMI). Assessment of health characteristics included 
perceived health and the presence of several disease states ( diabetes, arthritis, 
hypertension, elevated blood cholesterol, heart attack or stroke, and cancer). 
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Table 5 








































Items and Component Loadings for the Decisional Balance for Exercise Scale 
Scale Item 
Pros of Exercise 
I would have more energy for my family and friends ifl exercised regularly . 
Others would have more respect for me ifl exercised. 
I would decrease my chance of having a heart attack if I exercised. 
It would be easier for me to perform routine physical tasks if I exercised regularly. 
Exercising puts me in a better mood for the rest of the day. 
Exercise would lower my anxiety. 
I would have more self respect if I exercised . 
Regular exercise would help me have a more positive outlook on life . 
I would look better if I exercised . 
Exercise allows me to participate in activities with my friends 
Cons of Exercise 
Exercise clothing and equipment is too costly. 
Exercise prevents me from spending time with my friends. 
Regular exercise would take too much of my time. 
I would feel out of place in an exercise group . 
I am too out of shape to exercise. 
I think I would be too tired to do my daily work after exercising. 
There is too much I would have to learn to exercise. 
I feel uncomfortable when I exercise because I get out of breath and my heart beats 
very fast. 
I am afraid to find that I am not good at exercising. 
Exerci se is too boring to do it regularly . 















































~- Range for all summated scales was: min= 10 and max= 50. 
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Table 8 
Items and Component Loadin2s for the Exercise Confidence Scale 
Scale Item 
I am confident that I can participate in regular exercise when ... 
I am tired. 
I am in a bad mood. 
I feel I don't have the time. 
The weather is bad . 
I am under a lot of stress. 
I am feeling lazy. 
I don't have access to exercise equipment. 
I am spending time with friends or family who do not exercise. 
I am travelling . 
I have to exercise alone. 















Items and Factor Loadin2s for the 40 Item Exercise Processes of Chan2e 
Scale Item 
Consciousness Raisio!i 
I think about infonnation from articles and advertisements on how to make exercise a 
regular part ofmy life. 
I look for infonnation related to exercise . 
1 find out about new methods of exercising. 
I seek infonnation about which exercises are best for me. 
Dramatic Relief 








I get upset when I see people who would benefit from exercise but choose not to .611 
exercise. 
I am afraid of the consequences to my health if I do not exercise . .689 
I get upset when I realize that people I love would have better health if they exercised. .647 
Environmental Reevaluation 
I feel I would be a better role model for others ifl exercised regularly . .631 * 
I realize that I might be able to encourage others to be healthier ifl would exercise .741 
more . 
I wonder how my inactivity affects those people who are close to me . 
Some of my close friends might exercise more if I did. 
Social Liberation 




I am aware of that communities are spending more money on recreation centers and .546 
bike paths . 




(Table 9 continued) 
I have noticed that famous people often advertise the fact that they exercise regularly. .448 
Self Reevaluation 
I get frustrated with myself when I don't exercise. 
I feel more confident when I exercise regularly. 
I think that because I value health I should value exercise. 
I believe that regular exercise will make me a healthier, happier person. 
HeJpin~ Relationships 
I have a friend who encourages me to exercise when I don't feel up to it. 
I have someone who provides feedback about my exercising. 
I have a workout partner. 
I have someone who encourages me to exercise . 
Reinforcement Mana~ement 
One of the rewards of regular exercise is that it improves my mood . 











I congratulate myself after I exercise . .595 
If I engage in regular exercise, I find that I get the benefit of having more energy. .734 
Self Liberation 
I tell myselfl am able to keep exercising ifl want to. 
I tell myself that I can keep exercising if I try hard enough . 
I make commitments to exercise. 
I believe that I can exercise regularly 
Stimulus Control 






I keep a set of exercise clothes conveniently located so I can exercise when ever I get .745 
the time . 
I bring my athletic shoes to work so I will remember to take a walk at lunch time. .495 
52 
(Table 9 continued) 
I use my calander to schedule my exercise time . .562 
Counter Conditionin2 
Instead of remaining inactive, I engage in some physical activity. .623 • 
Rather than viewing exercise as another task to get out of the way, I try to use it as my .625 • 
time to relax . 
Instead of relaxing by watching TV or eating, I take a walk or exercise. 
I think of exercising as fun, rather than as a burden. 








































































































































































































































































































































































































































Means and Standard Deviations from the Paffenbarger/Harvard Alumni Questionnaire 
Type of Activity 
Vigorous Activity 
(e.g . strenuous sports, digging in the 
garden, aerobic dancing, brisk 
walking , heavy carpentry) 
Moderate Activity 
( e.g. housework, light sports, regular 
wa lking, go lf, yard work, painting , 
ballroom dancing) 
Light Activity 
(e.g. office work, driving a car, 
strolling, personal care) 
Sitting Activity 
(e.g. eating, reading, desk work, 
watching tv, listing to the radio) 
Sleeping or Reclining 
Hours Per Day 

























Stages of Change 
Do you exercise regularly? 
NO YES 
f f 
Are you seriously 
considering exercising 
regularly in the next 6 months? 
Have you been 
exercising regularly 
for the past six months? 
NO YES NO YES 
f 
Precontemplation Are you seriously Action 
considering exercising 
Maintenance 
regularly in the next 30 days? 
NO YES 
f f 
Con tern plation Preparation 
Fi2ure 1. Flow chart depicting the stages of change algorithm . 
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Results 
The results are presented as a series of steps and analyses. The first section 
describes the preliminary analysis which included data processing and decisions made 
prior to using cluster analysis . The second and third sections present the cluster analysis 
followed by a description of the process of interpreting the clusters. The fourth and fifth 
sections present internal validation analyses of the cluster solution patterns. The last five 
sections are each separate studies conducted to test the external validation of the clusters 
with relevant variables. 
Preliminary Analysis 
Variable Selection. The variables included in the cluster analysis were based on 
an outcome measurement model proposed by Velicer, Rossi, Prochaska, and DiClemente 
(1996) . This model includes three constructs Positive Evaluation Strength, Negative 
Evaluation Strength, and Habit Strength, which have relevance across the Stages of 
Change. Positive Evaluation Strength and Negative Evaluation Strength were measured 
using the Pros of Exercise Scale and the Cons of Exercise Scale respectively . In place of 
Habit Strength, a scale measuring confidence to exercise regularly was be used. 
Correlations among the three variables were small to moderate. The pros and 
cons were correlated at r = .06, the correlation between pros and confidence was r = .41, 
and between cons and confidence was r = -.31. The range of these correlations were 
considered appropriate for cluster analysis because the variables only shared a small 
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amount of overlapping variance indicating that each could contribute to the cluster 
analysis . 
Standardization of Variables . The variables used in the cluster analysis were 
standardized T-scores (mean= 50, standard deviation= 10). Standardization was 
computed across the entire sample. Standardization serves both to equalize the 
contribution of each variable in the analysis and to put the variables on a comparable 
metric. 
Assessment of Outliers . Box plots and bivariate scatter plots were used to 
identify outliers. Cases above or below three standard deviations on the pros, cons, or 
confidence scales were dropped from the analysis. This criteria lead to three cases being 
excluded from further analysis. 
Splitting the Sample. The total sample was split into two subsamples by 
separating participants by even and odd number identification numbers. This resulted in 
Subsample 1 containing 177 individuals and Subsample 2 containing 165 individuals. 
Splitting the sample allowed for conducting separate cluster analyses and comparing the 
cluster solutions as a test of cluster replication. 
Cluster Analysis 
Distance Metric and Clustering Algorithm . The squared Euclidean distance 
metric and Ward's minimum variance clustering algorithm were used for all analyses 
(Ward, 1963). Euclidean distance metric was chosen because it is particularl y sensitive 
to the cluster profile characteristics of shape, level, and scatter among the variables 
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(Cronbach & Gieser, 1953; Edelbrock , 1979). Ward's method of clustering is a 
hierarchical agglomorative procedure that tends to find spherical clusters . It has been 
shown to be one of the better clustering methods in several simulation studies (Blashfield, 
1976; Milligan, 1980; Milligan & Cooper, 1987). 
Assessment of Ties. It is important to assess the influence of cluster ties which 
can occur at each step of the agglomorative clustering. Too many ties, or ties at the later 
steps of the analysis can result in inconsistent cluster solutions. At each step of the 
cluster analysis, the two subjects , or clusters , with the smallest distance between them are 
merged . If more than one merger is possible during a step because of equal minimal 
distance then the tie is broken with an arbitrary rule. SAS and SPSS have different rules 
for settling distance ties. If ties occur at the early steps of the cluster analysis and are 
relatively few, then the later steps, which are of interest, are usually unaffected by the 
ties. The SAS/STAT User's Guide release 6.03 (1988) contains a set of macros which 
assesses the influence of ties on a cluster solution . The SAS macros create a series of 
permutations of the data and cluster each data permutation. The consistency of 
participants' cluster membership for a cluster solution of interest is output. Fifteen 
permutations of Ward's method clustering were run for cluster solutions 8 through 3. 
The results indicated that distance ties did not affect the cluster solutions for the sample 
as a whole or the two subsamples. 
Detenninin~ the Number of Clusters. Once the cluster analysis was performed on 
the two subsamples using Ward's method and squared Euclidean distance the optimal 
cluster solution was determined. Since there is no definitive procedure for determining 
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the number of clusters several methods were used. As a first step to narrow the range of 
cluster solutions that would be examined, the hierarchical cluster dendrograms were 
interpreted along with three stopping rule procedures: the pseudo F, pseudo t2, and cubic 
clustering criteria (CCC) (Calinski & Harabasz , 1974; Milligan & Cooper ~ 1985; Sarle, 
1983). The dendrogram for subsample 1 indicated a five cluster solution, while the 
dendrogram for subsample 2 indicated a six cluster solution (see Figure 2). The pseudo F 
2 
and pseudo t tests both indicated six cluster solutions for both subsamples. The cubic 
clustering criteria (CCC) did not indicate a clear solution in either subsample . Because 
these methods for determining the number of clusters are not absolute , the second step 
involved examining cluster pattern replication between the two subsamples . 
Cluster pattern replication was conducted by comparing the mean variable 
patterns for different cluster solutions between subsample 1 and subsample 2. First , mean 
standardized scores were plotted for the pros, cons, and confidence variables for cluster 
solutions 3 through 8. Next, the pattern characteristics of profile shape, elevation, and 
scatter for the different solutions were compared (see Figures 3 though 8). The 3 cluster 
solutions contained profiles with somewhat similar shapes but differences in scatter 
indicated that this was a less than optimal solution (see Figure 3). The 4 cluster solutions 
did produce patterns that replicated well between the subsamples (see Figure 4). 
However, these solutions combined clusters with dissimilar patterns that were distinct in 
the 5 cluster solutions. The 5 cluster solutions generated four distinct pattern profiles that 
clearly replicated between the subsamples (see Figure 5). However, there was one cluster 
that was unique to each of the subsample solutions that was not replicated in the other 
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solution. The unique profiles are indicated by the dotted lines in Figure 5. The 6 cluster 
solutions also revealed similar profile patterns to the 5 cluster solution. It is at the 6 
cluster solution where cluster profiles began to emerge which were similar in shape and 
scatter with only small differences in profile elevation. Arrows point to these clusters in 
Figure 6. Replication for the 7 and 8 cluster solutions was poor with each subsample 
solution containing several unique cluster profiles (see Figures 7 and 8). 
Looking across the cluster profile patterns of solutions 3 through 8, it was 
determined that solutions 3 and 4 contained some clusters that combined groups that 
appeared distinct in higher number solutions. On the other hand, cluster solutions beyond 
the five cluster solution only generated variations on existing cluster patterns that differed 
in terms of elevation. For solutions above seven clusters, the number of individuals per 
cluster was becoming too low to have a representative number of individuals within each 
cluster for further analyses. The 5 cluster solution was determined to be optimal because 
all of the pattern profiles were distinct and, four of the five patterns replicated between 
the two subsamples . Because the two patterns that did not replicate between the 
subsamples in the 5 cluster solution differed in shape, elevation, and scatter, they 
remained as separate clusters when the subsamples were combined for further· analyses. 
Thus, the final number of clusters was six based on the 5 cluster solution. 
Recombinin~ the two subsamples. For further analyses the two subsamples were 
combined. This was necessary to have sufficient cell sizes and statistical power for 
further. analyses. 
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Subsample I (n = 165) 
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Subsample 2 (n = 177) 
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Figure 2. Dendrograms from the cluster analysis of the two data subsamples. 
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Subsample 1 
PROS CONS CONF 
Subsample 2 
PROS CONS CONF 
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PROS CONS CONF 
Subsample 2 
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Subsample 2 
PROS CONS CONF 
Fi~ure 5, Profile patterns for the 5 cluster solution. 
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Subsample 1 
PROS CONS CONF 
Subsample 2 
PROS CONS CONF 
Fi~re 6. Profile patterns for the 6 cluster solution. 
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Subsample 1 
PROS CONS CONF 
Subsample 2 
PROS CONS CONF 
Fi2ure 7. Profile patterns for the 7 cluster solution. 
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Subsample 1 
PROS CONS CONF 
Subsample 2 
PROS CONS CONF 
Fi~re 8. Profile patterns for the 8 cluster solution. 
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Describin~ and Naming the Clusters 
The pattern profiles of the six clusters are presented in Figure 9. Although some 
of the cluster pattern profiles closely resembled patterns expected of particular stages of 
change (V elicer et al., 1995), the stage names ( e.g. Precontemplation) were intentionally 
not given to clusters so as to avoid confusion when comparing stage of change groups to 
cluster groups. 
Cluster 1. The profile of Cluster 1 had a flat shape, low elevation, and little 
scatter. This cluster was named°'Disengaged because the Pros, Cons, and Confidence 
were all at the same level, between one half and one standard deviation below the mean. 
These individuals did not see the pros or the cons as very important and their confidence 
to exercise regularly was low. Disengaged profiles have also been found for smoking 
behavior in previous research and represent a category of individuals that were not 
originally hypothesized within the transtheoretical model (Velicer et al.; 1995, Norman et 
al. 1997). 
Cluster 2, Individuals in Cluster 2 had a pattern profile that was very 
characteristic of early stage individuals. Consequently, this cluster was named Early. 
The shape of the pattern is a very distinct inverted 'V' with average level and high scatter. 
The Pros were about average, the Cons were about one and a half standard deviations 
above average and Confidence was almost a full standard deviation below average. For 
smoking behavior, this type of pattern has been called Immotive and represents the 
pattern expected of precontemplators (Velicer et al., 1995). 
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Cluster 3. The mean profile for this cluster was characterized as having a flat 
shape, a high elevation, and very little scatter. The Pros, Cons, and Confidence were all 
about a half standard deviation above average . This group seemed to be at a critical point 
in relation to exercise. The Pros and Cons were equally elevated indicating conflict 
between weighing out the positive and negative aspects of exercising . Confidence to 
exercise regularly was above average but not at the level of some of the other clusters . 
This cluster was named At Risk because although individuals in this cluster may have 
been active, their profile is characteristic of individuals in the Preparation stage. 
Cluster 4. The profile shape of Cluster 4 resembled an 'L' with average level and 
moderate scatter. The Pros were almost a standard deviation above average while the 
Cons and Confidence were about average . This profile was characteristic of individuals 
in either the Preparation or the Action stage. The Pros outweighed the Cons but 
Confidence was at an average level. This profile was named Early Action . 
Cluster 5, Cluster 5 was the classic pattern expected of individuals who have 
progressed through the stages of change and have been exercising regularly for some 
time. This cluster was named Maintainers. The shape of the cluster was a distinct 'V' 
with average level and high scatter. The Pros were about a standard deviation above the 
mean, the Cons were almost a standard deviation below the mean, and Confidence was 
about a standard deviation above the mean. For these people the benefits of exercise 
were important and they were confident that they could exercise regularly . 
Cluster 6, This cluster was characterized as having the Pros and Cons about a half 
standard deviation below average and Confidence about a standard deviation above 
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average . The shape of this profile resembled a backwards 'L'. This group was labeled 
Habituated because the profile depicted exercisers who were very confident in their 
ability to exercise regularly yet did not find either the Pros or Cons of exercising as 
important in their decision to exercise regularly . It was hypothesized that to these 
individuals exercise was probably a well formed habit. 
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60 Disengaged (n = 100) 
50 
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50 - ~ 





40 Maintainers (n = 60) Habituated (n = 56) 
30 
Pros Cons Conf Pros Cons Conf 
Figure 9. Six cluster profiles based on Pros, Cons, and Confidence. 
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Internal Validation: Random Subsample Clusterin~ 
Using replic ation as a step in cluster analysis has been recommended as a mean s 
of validating cluster solutions (Overall & Magee , 1992; Breckenridge, 1989). This can be 
considered a type of internal validity since the same variables used to perform the initial 
cluster analysis are being used to validate the analysis (Milli gan, 1981b). To examine the 
consistency of recovering the cluster patterns. ten random samples of size n = 170 were 
consecutively drawn from the total sample (n = 342). 
Cluster analysis was performed using Ward's method and squared Euclidean 
distance on each of the 10 random samples. Cluster profile s were then plott ed for cluster 
solutions four through six. The object was to identify as many of the previously found 
six cluster profile patterns in each of the random sample plots . A high percentage of 
cluster profile pattern replication was considered an indicator ofreliable cluster . If the 
random subsamples produced different or inconsistent patterns this would indicate that 
clusters were not reliable and that the data did not contain clearly defined groups . 
A cluster profile pattern had to be clearly evident for it to be labeled one of the six 
patterns of Early, Maintainers , Disengaged, Habituated , At Risk, or Early Action. 
Quantifiable detection rules were established for each pattern based on profile shape , 
level, and scatter. For example , the At Risk profile which was characterized as havin g a 
flat shape, low scatter, and moderate level could only be identified if it was between 50 
and 60 T-scores and all variables (pros, cons, confidence) were within a half standard 
deviation (5 points) of each other . 
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Table 12 summarizes the findings from this analysis. First, two patterns, 
Maintainers and Disengaged, were consistently detected in cluster solutions 4, 5, and 6 
for all 10 random samples. Second, the Early and Habituated patterns were nearly always 
detected. The high scatter expected of the Early pattern was reduced somewhat by the 5 
and 4 solutions. Third, the last two patterns were less consistent. The At Risk and the 
Early Action patterns were the two patterns that were not replicated in the five cluster 
solution of the original cluster analysis. They were clearly present in about half the 
samples for the six cluster solutions but commonly merge with other patterns in the 5 and 
4 cluster solutions. 
Out of the 150 sets of cluster pattern profiles ( 10 random samples x ( 6 + 5+ 4 
cluster solutions)) 14 patterns did not match one of the 6 cluster patterns. Overall, four of 
the patterns were consistently reproduced, while two patterns were found inconsistently, 
and the majority of the patterns were one of the six target patterns. These results were 
interpreted as evidence for reliable and replicable clusters. 
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Table 12 
Summary of Cluster Pattern Replication in Ten Random Subsamples 
Cluster Solution 
Cluster Profile 6 5 4 
Early Present in 1 0 Present in 8 Present in 7 
samples. High samples. 2 samples. 3 
scatter with pros ~ remaining samples, remaining samples, 
50, cons> 60, conf A shape but A shape but 
~40. moderate scatter moderate scatter 
(2,3) (2,3,8). 
Maintainers Present in all 1 0 Present in all 10 Present in all 10 
samples . samples. samples. 
Disengaged Present in all 10 Present in all 10 Present in all 10 
samples. For some samples . samples. 
samples (1,2,3,8) 
shape more A with 
low level, moderate 
scatter. 
Habituated Present in 9 samples Present in 9 samples Present in 7 samples 
(not found in sample (not found in sample (not found in 1,5,9). 
2). 2). Emerges in sample 
2. 
At Risk Present in 6 samples Present in 4 samples Present in 2 samples 
(1,3,5,7,8,10). (1,3,5,8). (1,5). 
Early Action Present in 4 samples Present in 3 samples Present in 1 sample 
(1,4,5,6,9). (4,6,9) . (9). 
Note. Size of all random subsamples was n = 170. 
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Internal Validation : Double Cross-Validation 
A cross-validation procedure was used as a test of the stability, or replicability, of 
the cluster solution. Assessing the stability of a cluster solution is similar to assessing the 
reliability of a psychological test (McIntyre & Blashfield , 1980). Just as reliability is a 
necessary but not a sufficient condition for establishing a test's validity, the same is true 
of cluster stab ii ity. Since the "true" classification of individuals in a data set is not 
known, there is no direct measure of the accuracy of a cluster solution. McIntyre and 
Blashfield (1980) found in a simulation study that the accuracy of a solution could be 
estimated by assessing its stability . Specifically, they found that when using the nearest-
centroid procedure to evaluate minimum variance cluster solutions, the correlation 
between stability and accuracy of the cluster solution was as high as .97. This magnitude 
of association was found when the cluster variables had low inter-correlations and were 
normally distributed. 
For the present study the same cross-validation sequence was used as described by 
McIntyre and Blashfield (1980). The stability of the 5 cluster solution was assessed for 
Subsample 1 (n = 177) and Subsample 2 (n = 165), which were clustered using Ward's 
minimum variance method (Ward, 1963). The steps for the cross-validation procedure 
were as follows: 
1. Subsample 1 was cluster analyzed. 
2. The centroid vectors for each cluster from the 5 cluster solution were 
calculated. 
3. Subsample 2 was cluster analyzed . 
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4. The squared Euclidean distance for each of Subsample 2's individuals from 
each of the centroids of Subsample 1 was calculated. 
5. Each individual in Subsample 2 was assigned to the closest centroid vector . 
6. Agreement between the nearest-centroid assignment of step 5 and the cluster 
results of step 3 were measured with the kappa statistic (Cohen, 1960). Kappa is a 
measure of agreement that is adjusted for agreement accounted for by chance . It can 
range from 1.0 (perfect agreement) to 0.0 (no agreement). 
7. The same series of steps was conducted reversing the roles of Subsample 1 and 
Subsample 2 for double cross-validation of the 5 cluster solution. 
Table 13 presents the cross-validation of Subsample 2 replicating Subsample 1. 
Agreement between the cluster analysis and the nearest-centroid classification was 
66.7%. The kappa statistic was .59 (t = 16.17, p < .001) indicating a high degree of 
replication. Similar results were found for the cross-validation of Subsample 1 
replicating Subsample 2 (See Table 14). Here the overall agreement was 72% with a 
statistically significant kappa of .65 (t = 17.48, p < .001). These indices of agreement 
exceed levels of agreement found in two other studies where this procedure was used in 
applied research settings. Morey et al. (1983) found an average adjusted Rand statistic 
score of .345 across 23 clustering procedures . Humphreys and Rosenheck (1995) 
reported an adjusted Rand score of .463, which was the largest score from 12 clustering 
methods . The Rand and the kappa indices are highly correlated and are essentially 
identical for practical applications (Milligan , 1981b). Based on the results of Morey et al. 
(1983) and Humphreys and Rosenheck (1995), measures of agreement adjusted for 
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chance that exceed .500 are an indication of good cluster stability. If that heuristic is 
correct, then the cluster solution in the present study demonstrated high stability. It is 
also of note that in the present study, when a subsample was cross-validated with itself 
( e.g. assignment of Subsample 1 using centroid vectors of Subsample 1 ), kappa values for 
Subsample 1 and Subsample 2 were .85 and .87 respectively. 
The largest discrepancy was found for cluster 3 which was the cluster pattern that 
differed between the two subsamples. In Subsample 1 this cluster was labeled At Risk 
and in Subsample 2 the cluster was labeled Early Action. The pattern of discrepancies is 
evidence of a qualitative difference between the At Risk and Early Action clusters. For 
the At Risk cluster in Subsample 1, most of the missclassified individuals were assigned 
to the preceding cluster, which was labeled Early. On the other hand, in Subsample 2, 
most of the misclassified individuals in the Early Action cluster were assigned to the 
succeeding cluster, which was labeled Maintainers. These discrepancies were really not 
misclassifications, but rather clusters that did not have a corresponding cluster to which 
to be assigned. The results of the cross-validation analysis corroborate the findings from 
the random subsample clustering test. Four of the clusters demonstrated high stability 
(Disengaged, Early, Maintainers, Habituated), while two patterns were less stable as a 
function of being unique to a subsample. 
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Table 13 
















ER AR MA 
7 3 
10 6 
2 19 16 
4 23 
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~- DI= Disengaged, ER= Early, AR= At Risk, EA= Early Action, MA= 
Maintainer, HA= Habituated. Kappa statistic= .59 (t = 16.17, p < .001). 
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Table 14 

















ER EA MA 
9 
21 2 
19 15 4 
6 27 
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~- DI= Disengaged, ER= Early, AR= At Risk, EA= Early Action, MA= 
Maintainer, HA= Habituated . Kappa statistic= .65 (t = 17.48, p < .001). 
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External Validation: Exercise and Physical Activity Behavior 
This is the first of a series of external validation tests of the exercise cluster 
typology. In each test, statistical significance tests were performed with the clusters 
serving as the levels of the independent grouping variable to test for differences on 
relevant dependent measures. Variables used to establish external validation of the 
cluster solution must be variables that were not used in the cluster analysis but have 
theoretical relevance to the clustering variables (Aldenderfer & Blashfield, 1984). 
Differences between the exercise clusters on self-reported exercise and -physical 
activity were measured with two assessments. The first was the Godin Leisure Time 
Exercise Questionnaire (GLTEQ) and the second was the Paffenbarger/Havard Alumni 
Questionnaire (P/HAQ) (see Appendix). Separate ANOVAs were conducted with cluster 
membership as the independent variable. Tukey HSD post hoc tests were computed to 
determine statistically significant mean differences. 
Exercise Behavior. The GL TEQ assesses the number of times individuals 
participate in leisure time strenuous, moderate, and mild exercise activities. A weighted 
summed score was calculated to create a composite score of estimated sum of METS per 
week. The formula for this total score was ((9 x strenuous)+ (5 x moderate)+ (3 x 
mild)). The weights represented average METS for the different activity levels (Godin & 
Shepard, 1985). 
Table 15 presents the results from the four ANOV As. A significant difference 
was found for the weighted total score (p < .001) with a large effect size of .11. The 
Tukey pattern of means indicated that the Disengaged and Early clusters engaged in less 
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leisure time exercise than the Habituated, Early Action, and Maintainer clusters (see 
Figure 10). Examining the individual scales revealed that this difference was a function 
of the amount of strenuous and moderate exercise (p < .001) ( see Figure 11 ). The amount 
of mild exercise did not differ across clusters . 
Physical Activity. The Paffenbarger/Harvard Alumni Questionnaire (P/HAQ) 
assessed the number of hours a day individuals engage in five different types of activity 
(vigorous , moderate, light, sitting, and sleeping or reclining). Examples of each type of 
activity were presented in the assessment (see Table 5). Participants were asked to 
estimate the number of hours they engaged in each type of activity separately for a typical 
week day and a typical weekend day. The number of hours that an individual reported for 
the five types of activities should sum to a total of twenty-four hours. 
Separate ANOV As were conducted for each type of activity for weekday and 
weekend day for a total of 10 ANOV As. A Bonferroni correction to the alpha level to 
control for Type I errors set the alpha level at .005. None of the ten tests were 
statistically significant at this alpha level. However , weekday vigorous activity and 
sitting activity were statistically significant at 12 < .05 (F (5, 336) = 2.80, 112 = .04 , and F 
(5, 336) = 2.37, 112 = .04 respectively). Tukey post hoc follow-up tests indicated that the 
Habituated cluster engaged in more hours of weekday vigorous activity (m = 2.25) than 
did the Disengaged cluster (m = 1.21), and the Early cluster engaged in more hours of 
weekday sitting activity (m = 4.98) than did the Maintainer cluster (m = 3.63) . 
The results from the GL TEQ and the P/HAQ indicated that differences in activity 
behavior among the six clusters is specific to strenuous and moderate volitional exercise 
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behavior. The clusters were not related to types of non-exercise daily activity as 





































































































































































































































































































































































































































































































































































































































































































External Validation: Processes of Chan~e 
The ten exercise processes of change were used as dependent external validating 
variables in two multivariate analyses of variance (MANOV A). The first analysis was on 
the five experiential processe s: Consciousness Raising , Dramatic Relief, Environmental 
Reevaluation , Social Liberation , and Self Reevaluation . The second analysis was on the 
five behavioral processes: Reinforcement Management, Helping Relationships , Counter 
Conditioning, Self Liberation, and Stimulus Control. Cluster membership served as the 
levels of the independent variable. Statistically significant multivariate tests were 
followed up with univariate analysis of variance (ANOVA) and Tukey HSD tests. Eta 
squared effect size measures were calculated and the magnitude of effect sizes were 
classified as either small (.01), medium (.06), or large (.14) as recommended by Cohen 
(1992) for social science research. 
Experiential Processes. A statistically significant multivariate effect was found 
for the 5 experiential processes of change (Wilie's A = .6005, F (25, 1,234) = 7.27, p < 
.001). Table 16 displays the means, standard deviations, F values, Tukey pattern of 
differences , and measures of effect size for the experiential processes by cluster groups . 
Group differences were found for all five of these processes with large effect sizes 
ranging from .13 to .27. Experiential process use for the Disengaged, Habituated, and 
Early groups was consistently below the mean of 50.0, while the At Risk and Early 
Action groups scored between 52 and 54, and the Maintainer group scored above 57 on 
all of the processes except Environmental Reevaluation (see Figure 12). The pattern of 
differences generally indicated that the Disengaged group was using these processes the 
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least, while the Maintainers were using them the most. The magnitude of difference 
between the Maintainer group and the Disengaged, Habituated, and Early groups was at 
least a full standard deviation for four of the five processes, the exception being 
Environmental Reevaluation. 
Behavioral Proceesses . A statistically significant multivariate effect was found 
for the 5 behavioral processes of change (Wilk's A= .6028, F (25, 1,234) = 7.21, 12 < 
.001) . Table 17 summarizes the results by cluster groups . Differences were found for all 
five of the processes with large effect sizes ranging from .14 to .32. Behavioral process 
use for the Disengaged and Early groups was consistently well below the mean of 50.0, 
while the At Risk, Early Action, and Habituated groups scored between 49 and 54, and 
the Maintainer group scored above 56 on all of the processes (see Figure 13). The pattern 
of differences indicated that the Maintainer group was clearly using the behavioral 
processes the most, while the Disengaged and Early groups were using these processes 
the least. The magnitude of difference between the Maintainer group and the 
Disengaged, and Early groups was very large, at least a full standard deviation difference 
on all five of the behavioral processes. 
A notable pattern occurred between the use of experiential and behavioral 
processes related to the Habituated cluster. This group's experiential process use looked 
more like the two sedentary groups , Disengaged and Early . However, behavioral process 
use by the Habituated cluster more closely resembled the At Risk and Early Action 
groups. If the Habituated cluster truly is the most advanced cluster in terms of being a 
group able to maintain their exercise behavior habitually with little risk of relapse, then 
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decreased use of the experiential processes would be expected of this group. Overall , the 
differences in process use clearly validated the six clusters as distinct group s as indicated 















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































External Validation : Stages of Change for Regular Exercise 
Exercise stage of change was calculated from a four question algorithm. The 
action criteria was the definition of vigorous exercise recommended by the American 
College of Sports Medicine (ACSM, 1990), and described the frequency, intensity and 
duration criteria expected to be considered a regular exerciser. The definition also gave 
several examples of what is commonly considered regular exercise (see Appendix). 
To test the external validity of the six cluster groups a comparison was made with 
the exercise stages of change. A Chi-square test of association for the 5 x 6 contingency 
table revealed a statistically significant relationship between clusters and stage of change 
(x2(20) = 98.8, p < .0001) (see Table 18). To more clearly see the relationship between 
clusters and stages, the contingency table displayed in Table 18 was recreated in Table 19 
to include only cells with clusters that accounted for more than 20% of a stage's total 
membership . For example, the celll.2 has a frequency count of 15, representing the 
individuals in the Disengaged cluster who were also classified into the Contemplation 
stage. Thus , the Disengaged cluster accounted for 58% of the Contemplators in the 
sample . Each of the remaining clusters accounted for less than 20% of the Contemplators 
so these cells were left blank. With one exception, the cells displayed in Table 18 all had 
frequencies greater than expected by chance and an average standardized residual of 2.3 
(ranging from 1.5 to 3.6). The only exception to this finding was cell5.4 (Maintainer 
cluster, Action stage) with a standardized residual of .7, but it was included because the 
frequency count exceeded the 20% criteria . 
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With the 20% criteria, the cells which represented strong relationships between 
the six clusters and the five stages accounted for 58.7% of the total sample. The 
remaining cell counts can be attributed to chance. The pattern that emerged between 
clusters and stages revealed that each stage of change contained a small number of cluster 
types. The first three stages consisted of the Disengaged and Early clusters . These were 
the two less active clusters and had profile shapes that would be expected of early stage 
individuals. The Action stage contained primarily three clusters, the At Risk, Early 
Action, and Maintainers . The presence of these three cluster groups in the Action stage 
reflected this stage's volatility where individuals were beginning to exercise regularly at 
criteria and may progress to Maintenance or relapse back to an earlier stage. The 
Maintenance stage consisted of primarily the Maintainer and Habituated clusters. 
As a further look at the relationship between stages of change and the exercise 
clusters , the 30 cells from the 5 x 6 contingency table were graphed to display the 
individual pattern profiles which are presented in Figures 14 through 18. Plotting the 
individual profiles , which consisted of standardized T-scores on the Pros, Cons, and 
Confidence scales, allowed for a direct examination of the shape of the individual 
patterns within each stage and into what clusters these individuals were classified by 
cluster analysis. This graphical approach provides a detailed look at the accuracy with 
which the cluster analysis grouped similar individuals based on the three input variables. 
Precontemplation. Figure 14 indicates that the majority of those in 
Precontemplation were clustered into the Disengaged and Early groups (32% and 46% 
respectively) . The individual profiles in these two clusters looked very similar. There 
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were no precontemplators in the Maintainer cluster creating the only one of the 30 cells 
that was empty. 
Contemplation. Figure 15 displays the profiles within each of the six clusters 
groups for individuals in the Contemplation stage. Fifty-eight percent of the 
Contemplators were in the Disengaged cluster. The remaining clusters each contained 
three or fewer contemplators. Because the Contemplation stage represented only about 
8% of the total sample, it is not clear if other clusters would also represent this stage in a 
larger sample. 
Preparation. The two clusters most associated with the Preparation stage were the 
Early (22%) and Disengaged (39%) clusters (see Figure 16). The Preparation stage is 
considered an unstable transition stage where individuals may be ready to move to Action 
or to regress back to an earlier stage. Finding more than 10% of those in Preparation in 
the At Risk, Early Action, and Habituated clusters is evidence for the instablity of the 
Preparation stage. 
Action. The Action stage represented about 8% of the total sample and of all the 
stages, had the weakest association with the clusters. The majority of those in the Action 
stage were equally represented by the At Risk, Early Action, and Maintainer clusters (see 
Figure 17). Like the Preparation stage, the Action stage is also unstable in terms the high 
probability of stage movement and this is reflected by the three cluster patterns that 
primarily represent the stage. 
Maintenance. The two clusters that were the most related to the Maintenance 
stage were the Maintainer and Habituated clusters, accounting for 52% of this stage (see 
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Figure 18). Far fewer than expected Maintenance stage individuals were clustered into 
the Early and Disengaged clusters as indicated by standardized residuals of -3.1 and -2.6 
respectively ( see Table 18). 
Plotting individual profiles is not commonly part of the cluster analysis procedure . 
Usually , only mean profile patterns of the clusters are examined . Plotting individual 
profiles by cluster stratified by stage of change, allowed for an examination of exactly 
"who" ended up in what cluster. The plots allowed for a visual inspection of the 
similarity of the grouped profiles, as well as where discrepancies existed . The greatest 
conformity of individual profiles seemed to be for the 'V' shaped patterns (i.e. Early and 
Maintainers) , while the Early Action and At Risk clusters seem to be the most 
heterogeneous groups. Visually comparing the densities of different plots indicates how 
closely a particular cluster was associated with a stage of change. For example, in Figure 
18, because there were a large number of individuals in the Maintenance stage, nearly all 
of the plots contained greater than ten individual profiles . However , the Maintainer and 
Habituated clusters clearly had the densest concentration of individual profiles, indicating 
that these clusters had the strongest association with the Maintenance stage. Although 
this procedure may not be practical when the sample size is exceedingly large, plotting 
individual profiles is an effective graphical approach to examining the heterogeneity of 
the M clusters. 
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Table 18 











Stage of Change: Exercise 
(Frequency and Standarized Residual) 
PC C PR A M 
20 15 29 4 32 
(2.0} (2.7) (1.6) (-1.3) (-2.6) 
14 3 16 3 7 
(3.6) (-.1) (2.2) (-. 1) (-3. 1) 
3 2 8 6 20 
(-.9) (-.6) (-.2) (1.8) (.1) 
3 1 9 6 25 
(-1.1) (-1.3) (-.2) (1.5) (.6) 
0 3 2 6 49 
(-2.8) (-.7) (-3.0) (.7) (3.4) 
4 2 10 1 39 
(- 1.2) (-1. 1) (-.6) (-1.6) (2.0) 










~- PC = Precontempation, C = Contemplation, PR = Preparation, A = Action, M = 
Maintenance . DI = Disengage d, ER= Early, AR= At Risk, EA= Early Action , MA= 
Maintainer, HA= Habituated. Chi-Square test of association (x,2 ci o) = 98.8 , p < .0001) . 
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Table 19 
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Fi~re 16. Individual profiles by cluster for the Preparation stage. 
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Fi2Ure 18. Individual profiles by cluster for the Maintenance stage. 
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External Validation: Stage of Change for Other Risk Factors 
In addition to exercise, the sample was assessed for their stage of readiness on 
three health risk behaviors: diet, sun protection, and cigarette smoking . These three 
categorical variables were used as independent variables in two-way contingency tables 
tested with Chi-square tests of independence. It was reasoned that individuals in more 
advanced clusters (e.g. Maintainers) would be more likely to be further along in the 
stages of change for other health risk behaviors . Such a relationship would indicate that 
the exercise clusters are related to other health risk behaviors. 
Diet (fruit and vegetable consumption) and sun protection were assessed with 
single staging questions with five response categories corresponding to the five stages of 
change. To have adequate cell frequencies for the Chi-square analyses stage categories 
were collapsed from five to three by combining Action and Maintenance into a single 
category, and Contemplation and Preparation into a single category. The two 3 (stage 
groups) by 6 (clusters) chi-square tests indicated a statistically significant association 
between the exercise clusters and Diet stage of change (x.2(lo) = 28.90, p < .01) but not for 
Sun protection (x.2(lo) = 14.81 n.s.). The relationship between Diet staging and exercise 
clusters was in a positive direction with more Diet Action and Maintenance stage 
individuals in the Early Action and Maintainer clusters than expected and less 
Precontemplators in these same clusters than expected (see Table 20) . The Habituated 
cluster had slightly more individuals in Precontemplation for Diet than expected . This 
finding indicated that although individuals in the Habituated cluster were exercising 
regularly, they seem to have less concern about eating a healthy diet. No clear pattern 
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emerged between Stage of Change for Sun Protection and the exercise cluster (see Table 
21). 
To assess the relationship between cigarette smoking and exercise clusters , the 
smoking stages of change were reduced to a point prevalence smoking status variable 
with two levels, current smoker (PC, C, PR) and non smoker (A, M, and never smoked). 
The collapsing of smoking stages was necessary to have adequate cell sizes for the 
analysis. The Chi-square test did not reach statistical significance (x2cs) = 10.55, p = .06) 
but the trend was for less smokers than expected in the more active clusters (At Risk, 
Early Action, Maintainers, and Habituated) and more smokers than expected in the 
Disengaged and Early clusters (see Table 22). The opposite was true for nonsmokers, 
with more nonsmokers than expected in the active clusters and less than expected in the 
less active clusters. 
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Table 20 

















Exercise Cluster Typology 
(Frequency and Standarized Residual) 
ER AR EA MA 
12 17 7 12 
(-.3) (1.4) (-1.8) (-1.5) 
22 12 16 20 
(1.7) (-.5) (.1) (-.3) 
9 10 21 28 
(-1.4) (-.9) (1.6) (1.7) 















~. PC = Precontempation, C = Contemplation, PR= Preparation, A = Action, M = 
Maintenance. DI= Disengaged, ER= Early, AR= At Risk, EA= Early Action, MA= 
Maintainer, HA= Habituated. Chi-Square test of association (x2 (IO)= 28.9, p < .01 ). 
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Table 21 


















Exercise Cluster Typology 
(Frequency and Standarized Residual) 
ER AR EA MA 
14 14 7 12 
(.4) (.6) (-1.7) (-1.5) 
12 9 16 20 
(.3) (-.4) (1.3) (1.0) 
16 16 21 28 
(-.5) (-.2) (.5) (.4) 















~- PC = Precontempation, C = Contemplation, PR = Preparation, A = Action, M = 
Maintenance . DI = Disengaged, ER= Early, AR= At Risk, EA= Early Action, MA= 
Maintainer, HA= Habituated . Chi-Square test of associati .on (x2 cio> = 14.81, n.s.) . 
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Table 22 













Exercise Cluster Typology 
(Frequency and Standarized Residual) 
ER AR EA MA 
13 5 5 8 
(1.7) (-.9) (-1.1) (-1.0) 
30 34 39 52 
(-.8) (.4) (.5) (.5) 












~- PC = Precontempation, C = Contemplation, PR= Preparation, A = Action, M = 
Maintenance. DI= Disengaged, ER= Early, AR= At Risk, EA= Early Action, MA= 
Maintainer, HA= Habituated. Chi-square test of association c·l (5) = 10.55, p < .10). 
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External Validation: Demo2raphics 
Relationships between the exercise cluster typology and several demographic 
variables were tested. These variables included: gender, education level, age, body mass 
index (BMI), and perceived health. Based on the exercise determinants literature, these 
variables have been associated with physical activity behavior (Dishman, 1990; King et 
al., 1992). 
Gender was tested with a chi-square test of independence on the two-way 
contingency table of gender by exercise clusters. A statistically significant relationship 
was found for gender (X2(s) = 11.90, p < .05). More males and less females were in the 
Habituated cluster than expected, while more females and less males were found in the 
Early cluster than expected (see Table 23). This finding supports other studies reporting 
that males tend to be more regularly active than females. 
The five categories of Perceived Health were reduced to three levels by 
combining the responses 'very good' and 'good' into a single category, and the responses 
'fair' and 'poor' into one category. The third category was the response 'excellent' . 
Statistically significant relationships were found for the association between perceived 
health and the exercise clusters (x\io) = 24.89, p < .01) (see Table 24) . People who rated 
their health as excellent were more likely than expected to be in the Maintainer cluster 
and less likely to be in the Disengaged and Early clusters. Those who rated their health 
as fair to poor were more likely than expected to be in the Early cluster and less likely to 
be in the Habituated cluster. These patterns of effects were evidence that general 
perceived health was related to the exercise clusters in the expected direction. 
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Education level, age, and BMI were continuous dependent variables and tested in 
separate ANOVAs with exercise cluster membership as the independent variable. No 
statistically significant differences were found for the three dependent variables across 
exercise clusters (see Table 25). There was a trend for BMI, with lower mean BMI 
associated with more active clusters . Although this effect was not statistically significant 
the effect size was .029. 
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Table 23 






Column Total 97 
Exercise Cluster Typology 
(Frequency and Standarized Residual) 
ER AR EA MA 
33 22 28 40 
(1.3) (-.3) (.2) (.9) 
10 16 16 17 
(-1.6) (.3) (-.3) (-1.1) 












~- DI= Disengaged, ER= Early, AR= At Risk, EA= Early Action, MA= 
Maintainer, HA= Habituated. Chi-square test of association (x2 (S) = 11.90, p < .05). 
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Table 24 
















Exercise Cluster Typology 
(Frequency and Standarized Residual) 
ER AR EA MA 
5 6 13 19 
(-1.4) (-.8) (1.1) (1.7) 
31 28 30 39 
(.1) (.1) (-.2) (-.6) 
7 5 1 2 
(2.2) (1.3) (-1.2) (-1.1) 















~- DI= Disengaged, ER= Early, AR= At Risk, EA= Early Action, MA= 
Maintainer, HA= Habituated. Chi-square test of association (x2 (IO)= 24.98, p < .01 ). 
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Table 25 
Descriptive Statistics and ANOV A Results for Demographic Variables by Exercise 
Clusters 
Exercise Cluster Typology 
ANOVA Eta-
Variable DI ER AR EA MA HA F - Va lue squared 
Educatio n 14.7 13.7 14.2 14.5 14.7 14.8 .90 .013 
(3.2) (3.6) (2.3) (3.8) (3.2) (3.5) 
Age 43.6 44.6 41.2 42.2 44.4 39.7 .92 .013 
(14.9) (16.2) (12.8) (17.0) (16.1) (11.5) 
BMI 26.2 27.7 27.2 25.6 25.8 25.2 1.95 .029 
(4.3) (5.9) (5.6) (3.7) (5.0) (3.8) 
~ BMI = Body mass index. DI= Disengaged, ER = Early, AR= At Risk, EA= 




The discussion section is composed of five parts. The first three sections provide 
a summary of the results, address limitations of the study, and present future directions .. 
The fourth section titled, Implications for Interventions, links the results of the present 
study to a conceptualization of the TIM that is useful way to think about intervention 
development. Conclusions are drawn in the final section regarding testing the TIM and 
recommendations for using cluster analysis . 
Summary of Results 
An empirical typology of exercisers was created from a representative sample of 
adults . A series of internal and external validating analyses were conducted to determine 
the stability and distinctiveness of the typology ' s cluster groups. Six cluster groups were 
found through cluster analysis based on three key variables from the Transtheoretical 
Model: the Pros and Cons of exercise , and Exercise Confidence. As a result, the clusters 
represented groups which differed in respect to confidence in their ability to exercise 
regularly and on the importance of the positive and negative aspects of exercise in their 
decision to exercise regularly. The internal validation analyses revealed that four of the 
six clusters consistently replicated while two clusters replicated inconsistently. In the 
external validation analyses it was hypothesized that these groups would be related to self 
reported exercise behavior, use of the 10 processes of change, stage of change, as well as 
certain demographic and health related variables. External validation of the clusters in 
relation to stage of change revealed that each cluster represented individuals primarily 
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found in one or two adjacent stages. A major conclusion from this series of studies was 
that the six clusters represent a limited number of stage subtypes similar to subtypes 
found for cigarette smoking behavior when empirical typologies have been created within 
the stages of change (Velicer et al., 1995; Norman et al., 1997). However, it is not clear 
if the six clusters found in the present study represent an exhaustive set of exercise 
subtypes. 
This section summarizes the internal and external validation analyses . To 
facilitate this, the six clusters were grouped into three sets of two clusters . Each cluster 
seemed to have a nearest neighbor in terms of similarity of certain characteristics . These 
cluster pairs are the Disengaged and Early; the At Risk and Early Action ; and the 
Maintainers and Habituated . Table 26 provides a brief summary of the results which are 
discussed below. 
Disengaged and Early. The first two clusters, the Disengaged and Early, were 
exercising below the criteria for regular exercise . These cluster profiles represented 
individuals who were not confident about their ability to exercise regularly and reported 
that the Pros of exercise were not important to them , compared to other cluster groups . 
What distinguished these two groups was the Cons of exercise. The Early group reported 
high Cons while the Disengaged group reported low Cons. The difference in the Cons 
between the two groups may reflect the Disengaged group's lack of awareness and/or 
experience with the negative aspects of regular exercise. The Early cluster group may 
have attempted to exercise regularly in the recent past but found that the Cons of 
exercising were too difficult a barrier to overcome. The Disengaged cluster's flat profile 
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pattern with low elevation has been found previously in empirical typologies of smokers 
(Velicer et al. 1995; Norman et al., 1997). However, this profile shape has a different 
interpretation in exercise because confidence is low, but in smoking it is temptation to 
smoke that is low . However , the implications for disengaged groups may be similar in 
terms of reaching these individuals. They may be difficult to motivate and are not likely 
to sign up for, or participate in change programs that rely on reactive recruitment. 
The Disengaged cluster was mostly comprised of individuals from the three early 
stages of change. The cluster represents an important early stage subtype not 
hypothesized within the TIM. The Early cluster pattern profile was predicted to be 
found as representing primarily Precontemplation stage individuals . However , this 
cluster also represented people in the Preparation stage. Both the Disengaged and Early 
clusters demonstrated high cluster stability and replicability in the random subsample 
clustering and the cross-validation analyses , indicating that these were two distinct 
patterns that would be expected to be found in future studies. 
Process of change use between these two groups did differ somewhat on the 
Experiential processes but did not differ on the Behavioral processes. The only 
statistically significant process difference between the two clusters was on Self 
Reevaluation . However , the average process use for the Early cluster was almost a half 
standard deviation higher than the Disengaged cluster on the four remaining experiential 
processes . This finding supports the relationship posited by the TTM that experiential 
processes differentiate early stage individuals and behavioral process use does not 
(Prochaska et al., 1988; Prochaska & Marcus, 1995). Interestingly, although not 
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statistically significant, the Disengaged cluster was engaging in more exercise activity 
than the Early cluster . This may indicate that individuals in the Disengaged cluster 
exercised sporadically but have not given much thought or commitment to making 
regular exercise a part of their lives . 
At Risk and Early Action. The At Risk and Early Action profiles represented 
individuals primarily in the Action stage of change. These were the two clusters that 
were unique to the original individual cluster analysis subsamples. Aside from 
differences in profile shape and scatter , there was little internal validation evidence and 
no external validation evidence to indicate that these two clusters were distinct. The 
random subsample replication test demonstrated that these were the two cluster patterns 
that were least likely to be replicated from the data. However, the assignment 
discrepancies found in the double cross-validation analysis did indicate that individuals in 
the At Risk cluster were likely to be assigned to the Early cluster, while individuals in the 
E8Ily Action cluster was likely to be assigned to the Maintainer cluster . Exercise activity 
level and process of change use were equivalent for the two clusters in the external 
validation tests. 
The flat profile with average elevation of the At Risk group was hypothesized 
initially to represent earlier stage individuals, particularly contemplators . This hypothesis 
was based on empirical typologies of smokers. Findings from the present study indicated 
that the Cons remain higher than the Pros into the Action stage. The cross-over effect of 
the Pros and Cons is delayed until the Action stage. This may be an important distinction 
between an acquisition behavior change such as exercise and a cessation behavior change 
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such as smoking. 
Although almost no supportive evidence was found to warrant keeping the At 
Risk and Early Action clusters separate, they were important in the overall analysis 
because they represented an interesting comparison with the other clusters across the 
different validating analyses . Initially, these clusters appeared distinct based on 
differences in profile characteristics. Thus, they passed the first level of the analysis. 
Subsequent validating analyses indicated no discernible distinction between the two 
cluster groups. Combining these two groups would result in a cluster with a flat profile 
with low scatter and elevation somewhat above average . Although no validating 
evidence was found in the present study to indicate that these were two distinct clusters, 
they should not be dismissed until future studies can test for their existence in other 
samples. 
Maintainer and Habituated. Individuals in these two clusters reported being very 
confident in their ability to exercise regularly and did not rate the Cons of exercise as 
very important in their decision to exercise regularly . What differentiated these two 
clusters was the Pros of exercise. The Maintainer cluster reported high Pros while the 
Habituated cluster reported low Pros. These two clusters were most closely associated 
with the Maintenance stage of change, with 70% of the Habituated cluster in the 
Maintenance stage. Because these clusters were both associated with the later stages of 
change, the low Pros of the Habituated cluster was interpreted as indicating that 
individuals in this cluster engaged in little cognition regarding their decision to exercise , 
they just did it. Hence, they were labeled Habituated, because exercise was a well formed 
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habit. The overall level of exercise did not differ between the two clusters on the 
composite Godin scale, but the Maintainer cluster reported more moderate level exercise 
( e.g. fast walking , easy bicycling) than the Habituated cluster. Process use for the 
Habituated cluster was significantly lower for all ten processes compared to the 
Maintainer group. The pattern of process use for the Habituated cluster resembled the 
first two clusters (Disengaged and Early) for the experiential processes, but behavioral 
process use more closely resembled the At Risk and Early Action clusters. This 
information, taken together, indicated that the Habituated cluster group was engaging in 
regular exercise but not reporting the kinds of cognitions and strategies hypothesized to 
be associated with successfully maintaining a program of regular exercise. 
Because this was a cross-sectional study, there is only concurrent validity 
evidence to support the conjecture that the Habituated cluster represents the equivalent of 
the Termination stage in smoking (Prochaska, 1996). That is, it is believed that this is a 
group who have made regular exerciser a habit in their lives. This conjecture can only be 
tested in a naturalistic prospective study where it would be hypothesized that the 
Habituated group would be less likely to consist of individuals who relapse from their 
exercise habit than would a group of Maintainers or other regularly active group. On the 
other hand, the Habituated group may represent individuals who are part of a structured 
exercise environment such as a tennis league, an aerobics class, or a local running group. 
The structure allows these individuals to exercise regularly without having to rely on self-
motivation . If this is the case, then the Habituated cluster may be dependent on that 
social structure and not have important self-controls in place to maintain their level of 
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exercise . Only further study of individuals who report being regularly active will provide 
information about these different groups ' regular exercise behavior . 
Below is a :(inal summary of the results. 
1) An empirical typology of exercisers consisting of six clusters was found in a random 
sample of surveyed adults . 
2) The six clusters were interpretable within the Transtheoretical model as stage of 
change subtypes . The clusters related closely to the five stages of change. 
3) Internal validation, using random subsample clustering and double cross-validation , 
indicated that four of the cluster groups were highly stable and replicable and two clusters 
replicated inconsistently. 
4) External validation using self reported exercise behavior and physical activity 
indicated that clusters differed on strenuous and moderate levels of exercise ( effect sizes 
of .09 and .07 respectively) but not on mild exercise or measures of physical activity . 
5) External validation using the processes of change indicated large differences between 
clusters with effect sizes ranging from .13 to .32. 
6) External validation with risk factors of Diet, sun exposure, and cigarette smoking 
found only a relationship with Diet stage of change and the exercise clusters. 
7) External validation using several demographic variables found cluster relationships 
between gender and perceived health but not relationships between clusters and 








































































































































































































































































































































































































































































































































































































































Limitations of the Study 
Several important study limitations need to be addressed. These issues include 
the limits of a cross-sectional study, the limitations of cluster analysis, participant 
information that was not assessed, and the physical activity level of the overall sample. 
First, this was a cross-sectional study where participants were anonymously 
contacted and no follow-up was planned or possible. Having a cross-sectional sample 
limited what can be learned about the construct relationships. While concurrent validity 
could be established for the cluster typology, only conjectures could be made from this 
data about exercise behavior change over time. 
Second, similar to any statistical method, it is important to recognize the 
limitations of the cluster analysis procedure. No statistical procedure is self-interpreting 
and cluster analysis is no exception (Waller & Meehl, 1998). Cluster analysis is a 
descriptive procedure that relies on the quality of the data rather than on theoretical 
probabilities to determine the meaningfulness of the results. Cluster analysis will always 
provide a solution, and therefore will always form groups within the data. By using a 
number of internal and external validating procedures, a convergence of evidence 
determines the verisimilitude of the cluster solution. This was achieved in the present 
study. Replicating the typology in other samples will further validate the exercise 
clusters. 
Third, in retrospect, there were a few important questions that were not asked of 
the participants. These included gathering information about the kinds of exercises and 
physical activities in which the participants actually engaged. For comparative purposes, 
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it would have been beneficial to have staged individuals for moderate intensity physical 
activity behavior. 
A fourth concern of the study was that the sample, although randomly selected, 
was more physically active than is representative of the population. Fifty percent of the 
sample reported being in the Maintenance stage of change for regular exercise , which is 
higher than the 30% to 40% range that has been reported in other studies (Marcus & 
Owen, 1992; Marcus, Selby et al., 1992; Reed et al., 1997), although Reed et al. ( 1997) 
did report that 52% of participants in a sample of convience (n = 306) were in the 
Maintenance stage for vigorous exercise. The higher proportion of active people in the 
present study may reflect a difference between worksite samples, in which many exercise 
studies are based, and a general population sample. There is also the possibility of a 
selection bias with more active individuals willing to participate in a survey on exercise 
behavior. However, the 68% response rate indicated that the sample was a reasonable 
random selection of the population. It should also be noted that from 1990 to 1994 the 
percentage of adults classified as sedentary in Rhode Island was lower than the United 
States median in each year (Hesser & Kim, 1997). Recent unpublished data from the 
Behavioral Risk Factor Surveillance System for the state of Rhode Island indicated that 
45% of Rhode Islanders engage in regular leisure-time physical activity. Based on the 
results of the study, there is no reason to believe that the participants inaccurately 
reported their levels of exercise and physical activity . A less physically active sample 




The exercise clusters found in the present study provide the evidence of 
interpretable cluster groups based on key Transtheoretical model variables. Future 
studies are warranted that can test the replicability of the cluster groups both across and 
within stages of change for regular exercise. It will be important to assess the presence of 
these clusters in samples that vary in terms of overall level of exercise and specific 
subgroups such as youth, elderly , and ethnically diverse samples . Larger samples will be 
needed to perform cluster analysis within stages of change. Sampling stage groups 
consisting of approximately 100 individuals will allow for clustering and cluster 
validation tests within each of the stages of change. Prospective study designs are also 
needed to examine cluster groups over time. Cluster groupings formed at a baseline 
assessment and followed up over several time points could be used in longitudinal 
analyses such as dynamic typologies (Prochaska, et al., 1991; Norman , et al., 1997) or 
latent growth curve modeling (McArdle & Epstein, 1987; Raykov, 1997) to examine 
change over time . Such analyses are crucial for determining if the exercise clusters can 
serve as targeting groups for clinic or population based interventions aimed to promote 
and maintain exercise behavior. 
Another important direction to consider is the application of this series of analyses 
to other health behaviors where Transtheoretical model research has been conducted. As 
has been demonstrated in this study, cluster analysis can be a useful procedure for 
assessing a group of theoretically related constructs and serves both exploratory and 
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confirmatory purposes. Variable patterns and relationships from the data, which may not 
have been hypothesized within the original theory, can potentially be discovered . 
Although, much of the initial empirical support for the TIM is based on smoking 
cessation research, the constructs that were developed from this research mapped well 
onto exercise behavior providing evidence that the TIM can be considered a general 
model of behavior change. However, finding Disengaged and Habituated clusters added 
new possibilities to better understanding the process of adopting and maintaining regular 
exercise. Complex behavior changes related to diet and sun protection may be better 
understood through creating theoretically based empirical typologies with cluster 
analysis. The results of the present study indicate that mapping the TIM to a new 
behavior does not allow for determining unique aspects of a particular kind of change 
which may be specific to a single behavior or general to a group of behaviors, such as 
acquisition behaviors like exercise. 
Implications for Interventions 
The Transtheoretical model (TIM) can be conceptualized as three tiers of 
constructs : 1) stages of change, 2) the dependent outcome variables (pros, cons, 
confidence, and behavior), and 3) the ten independent processes of change . Each of the 
three tiers of the model represents important components in the change process. The 
stages represent intention and readiness to change . The outcome variables at level 2 
reflect cognitions and evaluations about the behavior. The processes at level 3 are the 
cognitive and behavioral strategies commonly used by individuals to facilitate and · 
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maintain change . This level configuration of the model creates a convenient way for 
conceptualizing how the theoretical constructs can be used to develop interventions based 
on the Transtheoretical Model. Exercise will be employed as an example . 
In the present study, the focus was on the dependent outcome variables at the 
second level of the model. An effort was made to find groups of individuals based on the 
similarity of these measures. The clusters that were found can serve as subtypes to 
develop and test targeted interventions . Subtypes were predicted to be closely related to 
the stages of change . Evidence for this hypothesis was found in the present study . A 
number of predictable cluster profile patterns based on the pros, cons and confidence 
were found. These patterns were related to specific stages of change. Cluster groups 
were also found that were not predicted but were interpretable within the TIM. Evidence 
for the existence of exercise subtypes warrants conceptualizing how they can be used to 
develop effective interventions. 
The rest of this section further describes the three levels 0£ the TIM and how 
interventions can be developed based on the variables at these levels . Particular attention 
is paid to the second level which was the focus of the present study. 
At the first level is stage of change, five discrete categories representing 
individuals' readiness to adopt or maintain a behavior change . The stage categories are a 
temporal ordering reflecting intention to engage in a behavior and an indication of how 
long an individual has been engaging in the behavior. Other TIM variables have shown 
predictable relationships across stages indicating when these variables are relevant to the 
change process and when they are not. 
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At the second level are constructs which represent the multivariate outcome space . 
Interventions developed at this level fall in-between the stage tailored and the completely 
individualized approaches. Currently there are no examples of interventions developed at 
this level but interesting possibilities exist. The three key constructs at Level 2 are 
labeled Positive Evaluation Strength, Negative Evaluation Strength and Habit Strength. 
These constructs are fully described by Velicer et al. (1996) in the Criterion Measurement 
Model (CMM). The CMM provides a multivariate continuous assessment of behavior 
change in place of traditional dichotomous outcome variables such as point prevalence . 
The continuous outcome measures describe the movement of individuals through 
the change process from the Precontemplation stage to the Maintenance stage. For 
exercise, exemplary measures of Positive Evaluation Strength and Negative Evaluation 
Strength come from the Pros and Cons of change scales from the Exercise Decisional 
Balance Inventory and the Exercise Confidence Inventory. Measures of exercise 
behavior such as the Godin Leisure Time Exercise Scale, are also important outcome 
measures. The CMM combined with the stages of change provide a detailed assessment 
of where an individual is in the change process. 
The ten processes of change at Level 3 are strategies commonly used by 
individuals to make life changes . The use of different processes varies across the stages 
of change and empirical research has determined when different processes should be used 
to facilitate change. Because different processes are important during different stages, 
individuals can be given suggestions and feedback on just the processes they need for 
where they are in the change process. 
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For each of the three levels different kinds of interventions can be created that 
vary from a broader group focus to a narrower individualized focus. Figure 19 displays 
how the three levels of the model branch to create multiple types of interventions. This 
depiction is that of a hierarchical model where each subsequent level can include the 
previous levels. 
Interventions can vary in terms of the amount of individualized feedback and 
normed matched information that is delivered. The length of the assessment to generate 
feedback increases as interventions are created at higher levels. At Level 1, interventions 
deliver individualized feedback about one's stage of change along with staged matched 
general educational information about the constructs at the subsequent levels of the 
model. At Level 2, feedback can be provided about one' s stage and one's subtype along 
with normed matched information about the processes of change . At Level 3 
interventions can be designed that provide individualized feedback on constructs at all 
three levels. 
Figure 19 begins at the Group Level with a single intervention. Typically at the 
Group Level, an action-oriented treatment is provided to all participants regardless of 
their readiness to change. In these types of interventions the participants are expected to 
conform to the intervention rather than the intervention meeting the needs of the 
participants. The end result of the Group Level intervention is that it has little impact due 
to low participant retention and minimal long term progress (Prochaska, 1996) . 
. At Level 1, a relatively small nwnber of tailored interventions can be created. 
The tailored level moves away from the Group Level' s single treatment approach. 
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Velicer, Rossi, Ruggiero, and Prochaska (1994) describe a set of stage of change tailored 
manuals for smoking cessation . Tailored intervention systems have also been designed 
for making dietary changes and mammography screening (Skinner, Strecher, & Hospers , 
1994; Strecher et al., 1994). 
At Level 2, a larger number of interventions can be developed that can be targeted 
to the stage subtypes. Adding subtype level information to stage of change multiplies the 
number of potential interventions by a factor of four or five. Once individuals ' stage of 
change is identified, they could then be assigned to the subtype that is closest to their 
multivariate outcome profile. 
The subtype level of targeted interventions is where the least emphasis has been 
placed in the area of TIM related intervention development and evaluation. Using 
cluster subtype groups combined with stage of change could be used to create a series of 
targeted interventions that focus on increasing individuals awareness about their attitudes 
and beliefs regarding exercise. An intervention message to early stage individuals who 
are in the Disengaged cluster might be to focus more on how regular exercise would 
benefit their lives. At the same time they need to know that this process will also likely 
increase their awareness of the barriers (Cons) to exercise. These individuals can then be 
reassured that they can get help to effectively minimize these barriers as they progress 
through the change process . 
Creating targeted interventions using subtypes may be very useful from a cost 
effectiveness perspective. Less time could be taken in the assessment because the 
processes of change do not have to be measured . Targeted interventions could contain 
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general feedback concerning strategies but interactive feedback based on the stage and 
subtype assessment. Shortened assessment and intervention delivery times may be of 
importance for multiple risk assessments. For example, several behaviors such as 
exercise, diet, and smoking may be the focus of a behavioral intervention for treatment of 
hypertension. Targeted interventions using exercise subtypes found in the present study 
offer a new direction for creating TIM based interventions . 
At Level 3, the ten processes of change are added to create literally thousands of 
individualized interventions. Specific feedback about the different change strategies 
through individualized interventions can appropriately be handled through computerized 
expert system technology (Velicer, Prochaska et al., 1993). Based on structured 
assessments , the computer determines and delivers the appropriate message to the 
individual. Examples of computer-based interventions at this level have been developed 
for smoking cessation (Pallonen et al., 1998; Ruggiero, Redding, Rossi, & Prochaska, 
1997) and skin cancer prevention (Rossi, Weinstock , Redding, & Cottrill , 1996). 
Thus, three levels of the model can be used to develop either stage tailored, 
subtype targeted, or completely individualized interventions . The factors that determine 
the appropriate level to use for developing interventions include, but are not limited to: 
(1) the medium in which the intervention will be delivered, (2) the population that will be 
receiving the intervention, (3) the resources available to create and disseminate the 
intervention, and ( 4) the dosage of intervention believed to be necessary to be effective . 
Different combinations of interventions can also be given in a step-care design to 
maximize cost effectiveness. It may also be of interest to impact on a community 
through multiple channels employing combinations of intervention levels . For example, 
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a population wide campaign to increase exercise behavior could use stage tailored mass 
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Testin~ the TIM . The present study began with the investigation of the problem 
of understanding how individuals change their behavior from not exercising to exercising 
regularly . The proposed solution is the theory. In this case it was the Transtheoretical 
model of behavior change . In this theory, it is hypothesized that individual change can be 
understood as movement through a series of stages and that certain attitudes, beliefs , and 
use of change strategies vary systematically across these stages . In the present study, a 
representative cross-section of individuals was examined using cluster analysis to 
determine what kinds of homogeneous groups existed. It was hypothesized that if a set of 
clusters could be found that could be interpreted within the theory , then the resulting 
empirical typology was supporting evidence for the theory. If no clusters, or a set of 
clusters that was not related to the theory was found , then this would be evidence against 
the theory's generalization to exercise behavior. 
The empirical typology develop ed in this study was interpretable within the TIM . 
A central postulate of the TIM is that changing behavior involves progressing through a 
sequence of stages . The exercise typology , although it does not have a one to one 
correspondence between clusters and stages of change, does not refute the postulate that 
individuals change their exercise behavior through a series of stages . Rather, the clusters 
were interpreted as representing a limited number of stage subtypes within each of the 
stages of change but further studies are needed to support this conjecture. The available 
evidence can be interpreted as supporting the hypothesis that discrete groups can 
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represent different types of individuals across the entire change process, and that behavior 
change can be modeled as more than simply a binary, ' all or nothing', process. 
Recommendations for Usin~ Cluster Analysis. Some important issues and 
recommendations concerning the use of cluster analysis were addressed in this study that 
may be helpful to users of cluster analysis . First, beginning with a well formulated theory 
facilitated the cluster analysis procedure at many levels. Particularly, theory guided the 
variable selection, facilitated determining the number of clusters, and guided the external 
validation process. When used without theory, cluster analysis is purely an exploratory 
procedure, but when used with theory it can serve exploratory and confirmatory purposes. 
Second, with an actual sample the true number of clusters can never really be 
known, compared to simulated data where the true cluster membership is known a priori . 
Using theory and previous research allowed for hypothesizing what some of the cluster 
profiles should look like, which provided guidance for finding a cluster solution. As a 
result, the analysis focused on finding reliable cluster profiles rather than simply 
determining the number of clusters. In the present study a limited range of plausible 
cluster solutions were explored instead of finding and interpreting a single solution. 
Third, fast computers and easy to use graphics programs can aid in exploring and 
presenting the results of a cluster analysis. Graphical displays are recommended for all 
phases of the cluster analysis, from dendrogram interpretation, to comparing cluster 
profiles, to plotting external validating variables across cluster groups . 
• Finally, cluster analysis does not replace traditional statistical tests but should be 
used in conjunction with them. A convergence of evidence should be sought rather than 
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relying on a single statistical test. Using the internal and external analyses allowed for 
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0 0 0 0 
1 0 1 0 
2 0 2 0 
3 0 3 0 
4 0 4 0 
5 0 5 0 
6 0 6 0 
7 0 7 0 
8 0 8 0 
9 0 9 0 
GENERAL HEAL TH QUESTIONS 
1. Would vou sav vour health in oeneral is (read all choices): 
0 1Excellent 0 2. Very Good 0 3. Good 0 4. Fair 0 
2. Do you consider yourself overweight? 0 1. No 0 2. Yes 
3. Have you had any of the foliowing diseases? 
No Yes Don't Know No Yes Don't know 
Diabetes 0 0 0 High blood pressure 0 0 0 
Arthritis 0 0 0 Heart attack or stroke 0 0 0 












0 1. Yes, I have been foMORE than 6 months 
0 2. Yes, I have been, but fdcESS than 6 months 
0 3. No, but I intend to in theext 30 days 
0 4. No, but I intend to in theext 6 months 
O 5. No, and I do NOT intend to in ttnext 6 months 
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5. Do vou consistently use a sunscreen with an SPF (sun protection factor) of 15 or more whenever vou know vou will 
. . ? 
0 1. Yes, I have been foMORE than 12 months 0 4. No, but I intend to in theext 12 months 
2. Yes, I have been, but fdrESS than 12 months 0 5. No, and I do NOT intend to in tmext 12 months 
Please answer the followin uestions based on our ex riences with smokin 
6. Are you currently a cigarette smoker? 0 No 0 y es 
OhvO : .,.r.uff'ftnttv"' ""''"'" vnu havt1 amnluwt 11t l,uud nn-. dn•n1tt,. 
7. Were you ever a smoker? 0 No 0 y es 
Skio Pattern: If NO rao to Exercise: Staae form {Q13/l 
8. Have you smoked any cigarettes within the last 6 months? 0 No 0 y es 
SkiD Pattern: If YEES or NO (QO to Exercise: StaQe form {Q13/) 
9. Are you seriously considering quitting within the next six months? 0 No 0 Yes 
Ski Pattern: If NO then o to 11. 
10. Are planning to quit in the next 30 days? 0 No 0 Yes 
11. IN THE LAST YEAR how many times have you quit for at least 24 hours? (If more than 9 times, put 9) 
o o I o 1 I o 2 I o 3 I o _ 4 I o _ s I o 6 I o 7 I o a I o 9 
QbvQ: If resPondent proyldes a verv larQe number of QUI! •tis-ts. verify that thev refer to the lut year and each atte-t lasted AT LEAST 
24 hours . 
12. Have you smoked ANY cigarettes, even a puff, in the PAST 24 HOURS? 
QbvQ: Anv oart of a claarette and •nv amount of smoklna counts. 
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0 No 0 Yes 
The next series of auestions are about your exercise habits. First I need to define reaular exercise . Reaular exercise 
is any planned physical activitV (e.11., brisk walklll11, aerobics, i0A11ln11, bicvclin11; swimmin11, rowin11, etc.) P81formed to 
inaease physical fitness. Such activity should be performed 3 to 5 times · per week for 20-60 minutes per session. 
Exercise does not have to be painful to be effective but should be done at a level.that increases your breathiOA rate and 
causes ou to break sweat. 
Accordini:i to the definition of rei:iularexercise described, please an~ or No for.the followinQ 0uesti ons ... 
13. Do you exercise regularly? 0 No 0 
14. Have you been exercising regularly for the past six months? 0 No 0 
15. Do you intend to continue exercising regularly for the next six months? 0 No 0 
16. Are you seriously considering exercising regularly in the next six months? 0 No 0 
17. Are you seriously considering exercising regularly in the next 30 days? 0 No 0 
18. Although you said you do not exercise regularly, would you say you exercise some of 








ConsiderinQ a typical week (7 days) how.many:times on averaQe did you do the followinQ kinds ofexerajgr(dhan 
20 minutes at a tiro«lurinQ your free time (meaninQ that.the exercise was not done durinQ.school or work)? . 
19. STRENUOUS EXERCISE - HEART BEATS RAPIDLY, SWEATING (e.11,. runnln11. i01111in11; hockey. soccer,·sauash. 
cross countrv skiin11. iudo. roller.skatin!i, vi11orous wimmin11, villorous lonll distance bicvciin11. vi11orous aerobic dance 
h i h ·H W MANY~TIM R 
0 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17+ 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
20. MODERATE EXERCISENOT. EXHAUSTING. LIGHT-SWEATING (e.Q .. fast walkinQ: baseball, tennis. easy -
bicvclinQ. vollevball, badminton. easy swimminQ. alpine·skiinQ. popular and folk dancinQ) 
WMANY · M P " . 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17+ 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
21.' MILD EXERCISE-, - MINIMAi: EFEORT·, NCYSWEAT1NG(e~11.';.easy walkiOA •. YOlla/ archerv, fishin!i. bowtin11,.lawn 
bowliOA, shuffleboard ; horseshoes; 11olCsnowroobHiii!J) . 
HOW MANY, TIMES PER WEEK? 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17+ 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
140 
On a usual ~. Monday throuAh Frklay, how much time do you spend on the followinA activities? Please no 
I am AoinA to,Aive you five tvoes of activitv and the totil time soent on the fiye adjyjties should add up to 24 h 
te that 
ours. 
(INTERVIEWERS: Total hours on this paAe should add up to aoproxjmatelv 24 hours. Please choose only one response 
for each uestion. 
Ain11. 
0 2 4 5 9 10 11 13 14 15 16 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
23. Moderate actlvltV for a usual weekday - Monday to Friday . (e.A., housework. liAht sports, reiiular walkinA, A 
work.-lawn mowinA, paintinA, repairinA,.liAht caroentrv. ballroom dancinA. bicVdinA on level 11round,-etc ... l HOW MAN 
HOURS OUT OF 24·00 YOU SPEND ON THIS ACTIVITY ON A USUALWEEKDAY? · · 
olf, yard 
y 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
re. 24. Llqht actlvltV for a usual weekday - ·Monday to Friday . (e.11 .. office work. drivinA a car, strollinA, oersonal ca 
standinil with little motion, etc. .. ) HOW MANY HOURS OUT OF 24 DO YOU SPEND ON THIS ACTIVITY ON A US UAL 
WEEKDAY? 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 









0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17+ 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
26. SleeDinQ or Recllnlnq for a usual weekday • Monday to Friday . HOW MANY• HOURS OUT OF 24 DO YO 
ON THIS ACTIVITY ON A USUAL'WEEKDAY? 
U Sf>END 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17+ 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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On a usual weekend DAY • Saturday or Sunday, how much lime do you spend on the followinQ activities? AQain, please 
note that I am QoinQ to give you five types of activity and the total time spent on the five activities should add up to 24 
hours. 
(INTERVIEWERS: Total hours on this oaQe should add up to aooroxjmatelY 24 hours. Please choose only one resp0nse 
for each u s ·on. 
27. Vlaorous actlvltv for a usual weekend-day. (e.g., diQQillQ in the garden, strenuous sp0rts. io1u1inQ. aerobic dancing, 
sustained swimming, brisk walking, heavv carpentry, bicvdillQ on hills, etc ... ) HOW MANY HOURS OUT OF 24 DO YOU 
SPEND ON THIS ACTIVITY ON A USUAL WEEKEND DAY? 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17+ 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
28. Moderate activity .for a usual weekend-day. (e.Q., housework. li!lht sp0rts, re11ular walkinQ. 11olf, yard work. lawn 
rnowin11, paintin11, repairin11, li11ht carpentrv. ballroom dancin11, bicvdillQ on level 11round, etc ... ) HOW MANY HOURS 
OUT F 24 DO YOU SPEND ON Tl-HS ACTIVITY ON A US AL WEEKEND DAY? 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17+ 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
29. Llaht activitv for a usual weekend-day. (e.g., office work. drivin11 a car, strollin11. personal care. standinR with little 
motion etc ... HOW MANY HOURS OUT OF 24 DO YOU SPEND ON THIS ACTIVITY ON A USUAL WEEKEND DAY? 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17+ 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 1 2 11 12 13 15 16 17+ 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
31. Sleeolnci or Recllnlnci for a usual weekend-dav. HOW MANY HOURS OUT OF 24 DO YOU SPEND ON THIS 
ACTIVITY ON A USUAL WEEKEND DAY? -
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17+ 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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The followinQ experiences can affect he exercise or physical activitv habits of some people. Think of any similar 
experiences you may be currenttv havinQ or have had DURING THE PAST'M0NTH. Then rate how freauenttv the event 





1. I recall information people have given·me on the benefits of exercise. 0 0 0 0 
2. Warnings about health hazards of inactivity upset me. 0 0 0 0 0 
3. I feel I would be a better role model for others if I exercised regularly. 0 0 0 0 0 
4 . I am aware of exercise programs offered in my community. 0 0 0 0 0 
5. I find society changing in ways that make it easier to exercise. 0 0 0 0 0 
6. Instead of remaining inactive, I engage in some physical activity. 0 0 0 0 0 
7. I have a friend who encourages me to exercise wh~n I don't feel up to it 0 0 0 0 0 
8. I reward myself when I exercise. 0 0 0 0 0 
9. I tell myself I am able to keep exercising if I want-to. 0 0 .o 0 0 
10. I put things around my home to remind me to exercise. 0 0 0 0 0 
11. I think about the type of person I will be if-I keep exercising. 0 0 0 0 0 
12. I think about information from articles and advertisements on how to make exercise 0 0 0 0 0 
a reqular part of mv life. 
13. I react emotionally to warnings about an inactive lifestyle. 0 0 0 0 0 
14. I wonder how my inactivity affects those people who are dose to me. 0 0 0 0 0 
-
I am aware that communities are spendinQ more money on recreation centers and 15. 0 0 0 0 0 bike paths. 
16. Rather than viewinQ exercise as another task to aet out of the wav. I trv to use t@ 0 0 0 0 
mv time to relax. 
17. I have someone-who provides feedback about my.exercising. 0 0 0 0 0 
18. One of the rewards of regular exercise is that it improves my mood. 0 0 0 0 0 
19. I tell myself that I can keep exercising if I try hard:enougll. 0 O · 0 0 0 
.. ·""- . . 
20. I keep things around my place of work (school) that remind me to exercise. 0 0 0 0 0 
:,-·~---,~ 
---
21. . I use exercise to be more. p_~ysiC<!lly attractive. 0 0 ,o 0 o . 
22 . I read artides about exercise in an attempt to learn more about it. 0 0 0 0 0 
23. I realize:that I miahfoe:a ble to enco'ura~e.<ithers to be hea lthier.if lwolild exer 0 0 ·o 0 GL more_-~ · . · · · '..ac .: :.. ':. .. · ~ : ~. . . · · 
.. 
24 . I get frustrated with myself when I don't exercise. 0 0 0 0 0 
25 . I notice that more b~sin~sses are~encoura!ilnQ tii'~ir emplovees to exercise bv offerin . ;fitness centers; . . 
-o 0 0 0 0 
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The followin11 experiences can affect the exercise or physical activity habits of some people. Think of any similar 
experiences you may be currently havin11 or have had DURING THE PAST MONTH. Then rate how freQuenttv the event 
occurs accordin he i II win 5 int cale: 
I I ,._,_. __ 
I ••-··--
26 . When I feel tired. I make mvself exercise anvwav because I know I will feel better 
afterwards . 










0 0 0 
0 0 0 
28_ I Aet upset when I see people who would benefit from exercise but choose not O O O O O 
to exercise. 
29. · I make commitments to exercise . 0 0 0 0 0 
30. I avoid spending long periods of time in environments that promote inactivity . 0 0 0 0 0 
31. I have noticed that many people know that exercise is good for them . 
32. I feel that I have to exercise to look my best. 
33. I look for information related to exercise. 
34. I am afraid of the consequences to my health if I do not exercise. 
35. Some of my close friends might exercise more if I did . 
36. I think of myself as a person who values exercise. 
37. I am.aware of more and more people who are makin11 exercise·a part of their lives. 
38. Instead of taking a nap after work, I exercise . 
39. I do something nice for myself . for making efforts to exercise more. 
40. I have someone who encourages me to exercise. 
41. l :keep a set of.exercise clothes convenientlv -located so I can exercise when 
.ever I get the time. · · · 
42. I feel that I need to exercise to stay looking young and healthy. 
43 . . 1 find out about new methods .of exen;ising ._ 
44_ I Aet upset when I realize that people I love would have better health if they 
exercised . 
:45. I.realize that ,ifl don'texercise regularly, I may.get ill and be•a'burden to others 
H• ,<-• = 
46. I feel more confident when I exercise regularly. 
•-~- I haVe ,rioticed that famous oeoPleH·often 8d~8.,.rtise.-the fact thai'theV exercise 47

















































0 0 0 
O O · 0 
0 0 0 
o ··o o 
0 0 0 
The followinA experiences can affect the exercise or physical activity habits of some people. Think of any similar 
experiences you may be currently havinA or have had DURING THE PAST MONTH. Then rate how frequently the event 
oc rs accordin h followin 
-
.. 
I nHa- 4 
I - .. 3 
I .,._, .. __ 2 
I ••-··-- 1 
51. I have joined a health dub or fitness center to exercise regularly . 0 0 0 0 
-
52. I bring my athletic shoes to work so I will remember to take a walk at lunch tim1 . 0 0 0 0 
53. I fear what would happen to my physical appearance if I stopped exercising. 0 0 0 0 
54. I use my calendar to schedule my exe~cise time . 0 0 0 0 
55. I use exercise to control my weight. 0 0 0 0 
56. I think that mv exercisino reoularlv will prevent me from beino a burden to the 0 0 0 0 
healthcare svstem . . . . 
57. I think that because I value health I should value exercise . 0 0 0 0 
58. Instead of relaxing by watching TV or eating, I take a walk or exercise . 0 0 0 0 
59. I am aware that when I exercise regularly, I get the benefit of looking better . 0 0 0 0 
60. I think of exercising as fun, rather than as a burden. 0 0 0 0 
61. I believe that regular exercise will make me a healthier , happier person . 0 0 0 0 
62. I make sure I always have a dean set of exercise dothes . 0 0 0 0 
63. I feel better about myself when I exercise. 0 0 0 0 
64. I believe that I can exercise regularly . 0 0 0 0 




66. I think more about how exercise improves mv physical appearance than how it 0 0 0 0 
improves mv health. 
67. I seek information about which exercises are best for me. 0 o . 0 0 
~ ··- ·-






















This next section looks at pasitive and neaative aspects of exercise. Please Indicate how important each statement is 
. . 
5 
Very important 4 
Moderately Important 3 
WHEN DECIDING TO EXERCISE OR NOT TO Somewhat important 2 
EXERCISE, HOW IMPORTANT IS: Not at all important 1 
1. My health would improve if I exercised. 0 0 0 0 0 
2. I would feel selfish if I exercised regularly. 0 0 0 0 0 
3. I would think more dearly if I exercised regularly . 0 0 0 0 0 
4 . I would have more energy for my family and friends if I exercised regularly. 0 0 0 0 0 
5. I would feel more confident if I exercised regularly. 0 0 0 0 0 
6. My friends and family would worry about my health if I exercised regularly . 0 0 0 0 0 
7. I would feel sexier if I exercised . 0 0 0 0 0 
8. Others would have more resped for me if I exercised . 0 0 0 0 0 
9. I would feel embarrassed if people saw me exercising. 0 0 0 0 0 
10. I would like my body better if I exercised regularly . 0 0 0 0 0 
11. I may get injured while exercising . 0 0 0 0 0 
12. Exercise clothing and equipment is too costly . 0 0 0 0 0 
13. Exercise prevents me from spending time with my friends . 0 0 0 0 0 
14. I would feel good about myself if I kept my commitment to exercise regularly . 0 0 0 0 0 
15. I feel uncomfortable or embarrassed in exercise dothes. 0 0 0 0 0 
16. I would decrease my chance of having a heart attack if I exerc ised. 0 0 0 0 0 
17. My siAnificant other disapproves when I exercise instead of spendinA lime with 0 0 0 0 0 
or her . 
18. It would be easier for me to perform routine physical tasks if I exercised regula lyO 0 0 0 0 
19. I would feel proud of myself if I exercised . 0 0 0 0 0 
20. Regular exercise would take too much of my time . 0 0 0 0 0 
21. My friends enjoy our lime together when we exercise . 0 0 0 0 0 
22. I would feel less stressed if I exercised regularly . 0 0 0 0 0 
• 
_, 
'O 0 23. Exercising gives me lime-to myself. 0 0 o -
24. Others say I look stupid in my exercise outfit. 0 0 0 0 0 
25. 
-I w~uld feel out of place in an exercise group. 0 0 0 0 0 
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WHEN DECIDING TO EXERCISE OR NOT TO Somewhat Important 2 
EXERCISE, HOW IMPORTANT IS: Not at all important 1 
26. Exercise would help me lose weight 0 0 0 0 0 
27. I would have less time for some of my favorite activities . 0 0 0 0 0 
28. Exercising puts me in a better mood for the rest of the day. 0 0 0 0 0 
29. Exercise prevents me from spending quality time with my family. 0 0 0 0 0 
30. I would feel more comfortable with my body . 0 0 0 0 0 
31. I am too out of shape to exercise. 0 0 0 0 0 
32. Exercise puts an extra burden on my significant other . 0 0 0 0 0 
33. My friends do not like when I exercise. 0 0 0 0 0 
34. Exercise would lower my anxiety. 0 0 0 0 0 
35. I think I would be too tired to do my daily work after exercising . 0 0 0 0 0 
36. I would have more self respect if I exercised . 0 0 0 0 0 
= 
37. Mv friends and/or familv would sav I spend too much monev on exercise relate 0 0 0 0 0 thinQs. 
38. Regular exercise would help me have a more positive outlook on life. 0 0 0 0 0 
39. There is too much I would have to learn to exercise . 0 0 0 0 0 
40. Others would see me as sexier if I exercised . 0 0 0 0 0 
41. I would look better if I exercised . 0 0 0 0 0 
42 . I feel uncomfortable when I exercise because I Qet out of breath and mv heart 0 0 0 0 0 
verv fast. 
43 . I feel better about myself. 0 0 0 0 0 
44. Exercise allows me to participate In activities w_ith my frienos . 0 0 0 0 0 
45. I am afraid to find that I am not good at exercising . 0 0 0 0 0 
46. After exercising, my family .and friends ·have to wait for me to shower. 0 0 0 0 0 
47. Exercise is too boring to do it regularly. 0 0 0 0 0 
48 . 
, 
I feel a sense of accomplishment after I exercise. 0 0 0 G 0 
49. Others make fun of me when I exercise . 0 0 0 0 0 
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Next are some situations in which some people miQht choose not to exercise when other thiniis iiet In the wav. Please 




I AM CONFIDENT THAT I CAN PARTICIPATE IN Somewhat confident 2 
REGULAR EXERCISE WHEN ••• Not at all confident 1 
1. I am tired. 0 0 0 0 0 
2. I am in a bad mood. 0 0 0 0 0 
3. I feel I don't have the time. 0 0 0 0 0 
4. I am on vacation. 0 0 0 0 0 
5. The weather is bad. 0 0 0 0 0 
6. I am under a lot of stress. 0 0 0 0 0 
7. I am feeling lazy. 0 0 0 0 0 
8. My friends call me to go out. 0 0 0 0 0 
9. There is a good program on lV . 0 0 0 0 0 
10. I am alone. 0 0 0 0 0 
11. I have to commute to exercise. 0 0 0 0 0 
12. I don't have access to exercise equipment. 0 0 0 0 0 
13. I am busy. 0 0 0 0 0 
14. My friends don't want me to exercise. 0 0 0 0 0 
15. I am depressed. 0 0 0 0 0 
16. I am anxious. 0 0 0 0 0 
17. I am happy. 0 0 0 0 0 
18. My significant other does not want me to exercise. 0 0 0 0 0 
19. I am spending time with friends or_ family who do not exercise. 0 0 0 0 0 
20. I am travelling. 0 0 0 0 0 
21. My gym is dosed. 0 0 0 0 0 
22. I've had a bad day. 0 0 0 0 0 
23 . I have to exercise alone. 0 0 0 0 0 
24. My exercise partner decides not to exercise that day. 0 0 0 0 0 
25. I don't feel_ like it. 0 0 0 0 0 
148 
EXERCISE HISTORY 
u are physically active now, it is The next series of auestions ask about your past exercise historv. Whether or not vo 
possible that you have exercised resiulartv in the past Please answer these auestion s only considerinA your PAST 
exercise histo NOT our current exercise ro ram. 
er or instructor and meets at a A SUPERVISED exercise pr<>Qram is a prOQram of resiular exercise which has a lead 
desi nated time and lace e. . an aerobics class swim class karate class dance cl asst 
ed LESS than 6 months? 1. In the past 5 years how many supervised exercise programs have you participated in that last 
ed MORE than 6 months? 2. In the past 5 years how many supervised exercise programs have you participated in that last 
h others, but is not supervised 
In the past 5 years how many personal exercise programs have you participated in that lasted LESS than 6 months? 
4. In the past 5 years how many personal exercise programs have you participated in that lasted MORE than 6 months? 
exercised regularly? 5. Out of the past 5 years, approximately what is the TOTAL in years that you have 
a by Q: Read all options. Remind respondent of the definition of regular exercise If he/sh 
respond . Regular exercise Is any planned physical activity (e.g., brisk walking , aerobic 
swimming, rowing , etc.) performed to Increase physical fitness. Such activity should be p 
week for 20-60 minutes per session. Exercise does not have to be painful to be effective 
level a incr a s our br athin e an s br k w a . 
0 Less than 1 year. 
0 1 to 2 years . 
0 2 to 3 years. 
0 3 to 4 years. 
0 4 to 5 years. 
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e Is not sure how to 
s, Jogging, bicycling , 
erforrned 3 to 5 times per 
but shou ld be done at a 
I 
lnstructlons:Please answer the followinA auestions based on your presents ituation. 
1. What is your ai:ie? 2. How much do you weiQh? 3. How tall are you? 
(Please enter as a 2-diQit (Please enter as a 3-diQit (Please enter feet and 
7 1 inches.\ 
r=i=i=T 11\fr.l-li=~ 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 
1 0 1 0 1 0 1 0 1 0 1 0 1 0 11 
2 0 2 0 2 0 2 0 2 0 2 0 2 0 
3 0 3 0 3 0 3 0 3 0 3 0 3 0 
4 0 4 0 4 0 4 0 4 0 4 0 4 0 
5 0 5 0 5 0 5 0 5 0 5 0 5 0 
6 0 6 0 6 0 6 0 6 0 6 0 6 0 
7 0 7 0 7 0 7 0 7 0 7 0 7 0 
·a 0 8 0 8 0 8 0 8 0 8 0 8 0 
9 0 9 0 9 0 9 0 9 0 9 0 9 0 
4: What is the hi hest rade of school ou have com leted? 
Grade School 0 2 0 3 0 4 0 5 0 6 0 7 
High Schoo l 8 0 9 0 10 0 11 0 12 0 
College 0 2 0 3 0 4 0 5 0 
Graduate School 0 2 0 3 0 4 0 5+ 0 
5. What is your marital status? (please read all choices) 
1. Married 3. Divorced 0 5. Separate d 0 
0 2. Not married 
0 





Demog raphics Continued 







7. Are you of Spanish/Hispa nic origin? 
3. American Indian, Alaskan Native 
4. Asia n, Pacific Islander 
0 1. No 0 
0 
2. y es I 
8. Which of the following best describes your employment status? (please read all ch oices) 
0 
0 
1. Employed for wages 
2. Self-employed 
0 3. Student 
0 
0 
4. Out of work for more than one ye .. 0 
5. Out of work for less than one yea 0 
5. Other 
6. Homemak er 
7. Retired 
9. Which of the followinQ cateQories best describes your annual household income from all sources? 
lease read all choices 
0 Under 15,000 
0 15,000-29 ,999 
0 30,000-39 ,999 
0 40,000-59 ,999 
0 60,000-79,999 
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